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ELEQROLYSIS  OF  PIPES. 

It  is,  of  course,  well  known  that  the  large  and  increasing  use 
of  the  earth  as  an  auxiliary  conductor  in  electric-railway  prac¬ 
tice  has  brought  with  it  some  very  grave  problems  regarding 
the  protection  of  buried  pipes  from  the  incidental  attacks  of 
the  return  current.  The  general  questions  of  responsibility  and 
of  remedies  have  not  yet  been  fully  answered.  It  is  well  known 
that  in  many  cities  the  water  and  gas  pipes  have  been  and  are 
being  seriously  attacked  by  electrolysis  due  to  return  railway 
currents,  and  in  numerous  instances  the  matter  has  in  one  form 
or  another  been  brought  before  the  courts,  like  the  similar  but 
by  no  means  identical  questions  regarding  the  common  use  of 
the  earth  by  electric  companies  for  return  circuit  which  ap¬ 
peared  in  the  very  early  history  of  the  electric  railway  by  rea¬ 
son  of  grounded  telephone  circuits.  This  latter  problem  has 
solved  itself  because  of  the  fact  that  metallic  circuits  for 
telephones  have  been  found  desirable  and  have  been  generally 
introduced  for  reasons  quite  apart  from  interference  by  rail¬ 
way  current.  Water  and  gas-pipe  systems,  however,  cannot 
be  put  upon  poles,  and  in  the  former  case  at  least  there  are 
questions  of  public  safety  involved  much  more  serious  than 
any  considerations  which  apply  to  the  telephone  case.  As  the 
action  is  cumulative,  the  time  is  soon  likely  to  come  when  the 
whole  matter  will  have  to  be  threshed  out  thoroughly  before 
the  courts.  So  far  the  more  general  issues  have  not  been  thor¬ 
oughly  settled.  Meanwhile  remedial  and  preventive  measures 
are  acquiring  greater  and  greater  importance. 
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.\n  article  in  one  of  our  foreign  contemporaries  gives  an 
interesting  account  of  work  carried  on  in  Karlsruhe,  Germany, 
directed  toward  the  prevention  of  electrolytic  action.  The 
insulation  of  danger  spots  in  the  pipe  system  by  means  of 
asphalt  and  other  materials  was  thoroughly  tried  and  found 
wanting.  The  spots  insulated  were,  it  is  true,  protected,  but 
the  scene  of  electrolytic  activity  was  merely  transferred  to 
another  point.  Failing  in  this  endeavor,  attention  was  nejit 
directed  toward  an  electrical  remedy  constituted  on  the  good 
old  hair-of-the-dog-that-bit-you  plan.  The  scheme,  which  has 
^ot  infrequently  been  suggested,  but  has  seldom  been  prop¬ 
erly  tried,  was  exceedingly  simple  inasmuch  as  danger  from 
electrolysis  to  pipes  comes  only  when  the  vagabond  currents 
are  leaving  them.  Means  were  taken  to  block  this  exit  and, 
what  is  more,  to  make  the  pipe  cathode  instead  of  anode  with 
respect  to  all  currents  affecting  it.  By  so  doing  the  pipe  is 
even  protected,  rather  than  exposed  to  injury.  To  this 
end  auxiliary  electrodes  were  placed  in  the  earth  either  as  con¬ 
tinuous  lines  or  as  plates  connected  and  buried  at  intervals. 
These  were  connected  with  the  positive  pole  of  a  low-tension 
source,  while  the  pipes  were  connected  with  the  negative  pole. 
The  effect  was  to  reverse  the  difference  of  potential  which  other¬ 
wise  would  have  tended  to  lead  currents  away  from  the  pipe,  if 
they  had  entered  it,  and  to  transfer  the  scene  of  any  elec¬ 
trolysis  that  might  exist  from  the  pipe  to  the  buried  conductor 
in  Karlsruhe.  This  latter  was  chiefly  an  old  pipe  line  improved 
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as  a  conductor  by  making  the  joints  with  lead.  Under  this 
regime  the  protected  pipe  became  the  cathode  with  respect  to 
any  stray  current  flowing  and  was  consequently  protected  in¬ 
stead  of  attacked.  The  interesting  part  of  the  matter  is  less 
in  the  system,  which  merely  carried  out  suggestions  made  long 
since,  than  in  the  workmanlike  way  in  which  the  plan  of  pro¬ 
tection  was  carried  out  and  in  its  apparently  complete  success 
as  a  preventive  measure.  After  fifteen  months  of  trial  no 
trace  of  deteric^ration  was  found  in  the  protected  pipe,  while 
the  same  system  had  been  very  serously  injured  in  a  period  of 
ten  months  prior  to  the  installation  of  the  preventive  meas¬ 
ures.  The  energy  required  for  suitable  protection  appears  to 
be  very  slight,  since  the  difference  of  potential  to  be  reversed 
amounts  to  only  a  few  volts  and  the  current  flow  along  the 
pipe  is  small.  In  the  Karlsruhe  experiments  the  power  involved 
was  only  no  watts  for  the  protection  of  a  couple  of  hundred 
yards  of  pipe,  and  even  this  small  quantity  gives  an  average 
which  would  probably  be  greatly  reduced  when  working  out 
such  protection  on  a  fairly  large  scale. 


TRANSMISSION-LINE  COMPUTATIONS. 

In  another  column  Mr.  J.  .\.  Viehe  gives  a  very  pretty 
method  of  graphical  solution  of  some  of  the  problems  involved 
in  tigtiring  the  long  spans  now  commoidy  used  on  transmission 
lines.  The  general  employment  of  the  tower  construction  on 
such  circuits  has  brought  with  it  the  necessity  for  a  refinement 
of  calculation  entirely  unfamiliar  in  building  ordinary  pole 
lines.  The  distances  betw’een  the  towers  are  so  great  as  to 
require  a  large  sag  of  the  conductors  to  keep  the  stresses  within 
conservative  limits,  and.  as  Mr.  Viehe  points  out,  this  large  sag 
makes  it  necessary  to  consider  the  topography  of  the  ground 
intervening  between  towers.  The  point  of  nearest  approach 
to  the  ground  in  ])assing  over  rough  country  is  not  at  all  neces¬ 
sary  at  the  mid-point  between  towers.  Mr.  Viehe’s  method  is 
particularly  addressed  to  the  convenient  solution  of  the  prob¬ 
lem  thus  introduced.  It  is  essentially  graphical,  consisting  in 
the  construction  of  sag  templets  which  can  be  applied  directly 
to  a  profile  to  determine  the  characteristics  of  the  proposed 
span,  (iraphical  methods  are  always  convenient,  and  when 
precise  enough  often  afford  the  most  convenient  means  of  get¬ 
ting  j)ractical  solutions  of  problems  otherwise  complicated.  In 
this  particular  case  such  methods  are  undoubtedly  sufficient 
since  a  great  enough  factor  of- safety  has  to  be  allowed  in 
planning  the  span  to  take  account  of  the  most  dubious  quanti¬ 
ties  among  the  data. 

There  is  a  rather  conspicuous  lack  of  definite  information 
regarding  the  coefficient  of  e.xpansion  of  line  wires  under 
heavy  initial  stress.  The  subject  should  be  investigated  more 
carefully  than  it  yet  has  been  in  order  better  to  meet  the  require¬ 
ments  of  long-span  construction.  Enough  is  known  about  it, 
however,  to  make  safe  construction  fairly  easy,  so  that  a 
pmeess  like  that  shown  by  Mr.  Viehe  can  be  safely  and  con¬ 
veniently  emitloyed  in  the  design.  When  more  is  known  about 
the  question  of  expatision,  it  may  be  desirable  on  some  of  the 
very  long  spatis  now  used  to  take  account  of  the  fact  that  the 
actual  curve  of  the  suspended  wire  is  not  the  parabola  generally 
assumed,  but  a  catenary.  If  the  time  should  come  for  intro- 
ducittg  this  refitiement,  however,  the  templet  method  here  sug¬ 
gested  will  apply  equally  well  to  the  new  condition  of  rigorous 


curve  of  the  catenary,  which  can  easily  be  constructed  by  the 
help  of  a  table  of  hyperbolic  functions  and  the  necessary  tem¬ 
plets  readily  prepared.  It  is  worth  noting,  indeed,  that  the  ordi¬ 
nary  equation  of  the  catenary,  involving  as  it  does  the  distance 
to  an  origin  below  the  lowest  point  of  the  curve,  lends  itself 
more  readily  than  is  generally  realized  to  long-span  calcula¬ 
tions.  At  all  events  Mr.  Viehe’s  method  seems  to  be  a  very 
general  and  satisfactory  one  which  can  be  made  exceedingly 
useful  in  the  design  of  long  spans. 


RESISTIVITY  OF  COPPER-NICKEL  ALLOY. 

Interesting  information  relative  to  the  resistivity  of  a  certain 
copper-nickel  alloy  is  contained  in  an  article  by  Mr.  .\. 
Somerville  in  this  issue.  The  alloy,  which  is  that  used  in  the 
5-cent  coin  known  as  the  “nickel,”  is  said  to  contain  75  per 
cent  of  copper  and  25  per  cent  nickel.  When  drawn  into  a 
wire  about  70  circ.  mil  in  area  and  1.15  ft.  in  length,  the  re¬ 
sistance  was  found  to  be  in  excess  of  3.3  ohms  at  normal 
temperature.  A  wire  of  the  same  size  made  wholly  of  nickel 
would  have  a  resistance  of  about  i.o  ohm,  while  about  0.18  ohm 
would  be  the  resistance  of  one  made  wholly  of  copper.  Similar 
extra-ratio  relations  were  found  concerning  the  resistivity- 
temperature  coefficient  of  the  alloy.  The  increase  in  resistivity 
of  the  alloy  for  a  change  of  temperature  from  zero  to  Qoo 
deg.  C.  was  18  per  cent,  thus  indicating  an  increase  of  o.oj 
per  cent  per  degree.  The  increase  per  degree  for  copper  would 
have  been  of  the  order  of  0.4  per  cent,  and  for  nickel  about  0.6 
per  cent.  The  author  calls  particular  attention  to  the  effect 
of  heat  treatment  upon  the  resistivity  of  the  alloy  as  meas¬ 
ured  at  zero  deg.  C.  He  reports  a  gradual  decrease  in  the 
resistivity  as  annealing  was  continued,  and  a  smaller  final 
resistivity  in  each  case  with  increase  of  the  temperature  at 
which  annealing  took  place,  the  resistivity  being  about  2  per 
cent  less  for  annealing  at  300  deg.  rather  than  at  too  deg.  It 
would  seem  that  annealing  must  be  continued  for  consideral)ly 
more  than  an  hour  before  the  electrical  properties — and  prob¬ 
ably  the  mechanical  properties  also — become  stable.  To  what 
extent  the  mechanical  changes  can  be  judged  from  the  observed 
electrical  changes  it  is  not  safe  to  say,  but  the  annealing  of  the 
alloy  seems  to  be  as  thorough  when  accomplished  at  300  deg. 
as  at  700  deg. 


THE  REFLEaiNG  POWER  OF  METALS. 

valuable  contribution  to  our  knowledge  of  this  subject 
from  Dr.  Coblentz,  of  the  Bureau  of  Standards,  is  noted  in  the 
Digest.  This  is  a  study  of  the  reflecting  powers  of  various 
pure  elements  for  visible  and  infra-red  radiations.  On  its 
face  an  investigation  of  this  kind  is  principally  of  theoretical 
value,  but  since  it  is  well  known  that  the  emissivity  of  sub¬ 
stances  used  as  radiators  is  an  inverse  function  of  the  reflec¬ 
tivity,  and  that  upon  the  emissivity  depends  in  a  considerable 
measure  the  efficiency  of  the  material  as  a  light  radiator,  the 
practical  bearing  of  such  investigations  on  incandescent-lamp 
manufacture  appears  at  once.  Unfortunately,  the  reflecting 
powers  of  most  pure  metals  are  near  enough  alike  somewhat 
to  discourage  the  seeker  after  materials  of  extraordinary  selec¬ 
tive  radiating  power.  Moreover,  there  is  not,  so  far  as  is  ye^ 
known,  any  metal  sufficiently  refractory  to  be  of  much  service 
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for  lighting  by  incandescence  which  has  at  the  same  time  the 
freakish  reflectivity  demanded  for  highly  efficient  selective  ra¬ 
diation.  Some  metals  are  better  than  others,  but  none  depart 
w'idely  enough  from  the  general  average  to  be  highly  desirable. 
The  substances  investigated  by  Dr.  Coblentz  were  tungsten, 
molybdenum,  graphite,  tantalum,  antimony,  rhodium,  iridium, 
iron,  magnesium,  chromium,  vanadium,  tellurium  and  silicon. 
The  ideal  substance  for  a  lamp  filament  must  stand  a  high  operat¬ 
ing  temperature  and  have  low  reflectivity  in  the  visible  spectrum 
and,  conversely,  high  reflectivity  in  the  infra-red.  Most  pure 
metals  meet  the  latter  part  of  the  specification  moderately  well, 
but  are  less  satisfactory  in  their  properties  in  the  visible 
spectrum.  Of  the  metals  investigated  by  Dr.  Coblentz.  tung¬ 
sten  and  molybdenum  seem  on  the  whole  to  have  the  best  bal¬ 
anced  reflectivity  curves  for  use  as  lamp  filaments.  Some 
known  metallic  substances,  like  silicon,  have  very  favorable 
reflectivity  in  the  visible  spectrum,  but  rather  unfavorable  in 
the  infra-red. 

It  certainly  looks  as  though  the  physical  properties  of  re¬ 
fractory  elements  have  now  been  investigated  sufficiently  well 
to  give  a  pretty  good  line  on  their  probable  value  as  radiators, 
tungsten  and  molybdenum  being  certainly  the  most  promising 
on  the  list.  Any  further  improvements  in  selective  radiation 
will  have  to  be  sought  among  known  metallic  substances  or 
among  alloys.  The  former  are  apt  to  be  mechanically  trouble¬ 
some,  but  still  deserve  further  investigation.  The  latter  field 
is  as  yet  almost  untouched.  If  the  alloys  of  the  highly  refrac¬ 
tory  metals  have  been  to  any  extent  investigated,  the  results 
are  buried  in  the  research  laboratories  of  the  electrical  manu¬ 
facturers.  It  is  possible,  thought  not  probable,  that  an  alloyed 
filament  of  high  radiating  power,  able  to  stand  a  reasonably 
high  temperature,  may  be  obtained.  One  may,  in  fact,  perhaps 
gain  more  in  emissivity  than  he  loses  in  absolute  temperature 
available.  It  must  be  admitted,  however,  that  we  are  at  present 
working  pretty  near  the  temperature  limit  available  with  any 
pure  metal  and  inferentially  available  with  any  alloy,  since  there 
is  no  case  in  which  a  metallic  alloy  has  a  higher  melting  point 
than  either  of  its  constituents.  It  is  to  emissivity,  therefore, 
that  we  must  look  for  increased  efficiency  of  solid  illuminants, 
hence  the  direct  value  of  such  researches  as  that  before  us. 
One  further  consideration  leads  one  to  look  to  alloys  for  help. 
It  is  the  general  rule  that  alloys  are  worse  conductors  than 
either  constituent,  or  at  least  conspicuously  worse  than  chief 
constituents:  so  that  even  if  no  alloys  should  be  found  of 
which  the  emissivity  is  conspicuously  advantageous,  it  yet  is 
quite  likely  that  one  may  be  evolved  of  which  the  mechanical 
properties  and  electrical  resistance  are  so  favorable  as  to  give 
a  filament  of  much  more  durable  and  reliable  character  than 
any  we  now  have,  even  if  of  no  higher  efficiency. 


A  NEW  METHOD  FOR  THE  ABSOLUTE  MEASUREMENT  OF  ELECTRIC 
QUANTITY. 

.\t  the  present  time  the  abstract  unit  of  electric  current  in 
the  magnetic  system  of  units  is  the  absolute  ampere,  which 
is  exactly  10  abstract  amperes,  or  10  amperes  theoretically.  The 
concrete  unit  of  electric  current  as  adopted  by  international 
agreement  is  the  current  which  in  one  mean  solar  second  will 
deposit  1.118  milligrams  of  silver  in  a  silver  voltameter  of  pre¬ 
scribed  character.  This  concrete  unit  of  electric  current  is 
called  the  international  ampere.  Thanks  to  the  work  of  the 


various  national  laboratories,  we  possess  in  electrical  engineer¬ 
ing  laboratories  apparatus  for  measuring  current  in  terms  of 
the  international  ampere  which  possesses  satisfactory  precision, 
and  is  in  international  accord  well  within  the  limits  that  engi¬ 
neering  demands.  The  question  of  the  international  ampere 
is,  therefore,  at  present  closed  from  the  standpoint  of  applied 
science.  All  engineers  refer  to  the  same  standard  of  current 
when  they  specify  the  international  ampere. 

But  the  abstract  question  of  the  ampere  is  naturally  never 
closed.  From  the  standpoint  of  pure  science  the  absolute 
ampere,  or  so  called  absampere,  maintains  perennial  interest. 
The  theoretical  unit  is  always  capable  of  being  investigated  to 
a  higher  degree  of  precision  than  that  already  attained.  The 
era  that  witnesses  absolute  disinterest  in  the  determination  of 
the  e.g.s.  unit  of  current  would  mark  the  era  of  scientific  de¬ 
cadence.  The  international  ampere  purports  to  be  a  deci- 
absampere,  just  as  the  international  meter  purports  to  be  the 
deci-microquadrant  of  the  earth.  The  international  meter  we 
already  know  is  short  of  its  theoretical  value  by  about  one- 
fiftieth  of  I  per  cent ;  nevertheless  we  do  not  alter  the  meter 
to  conform  more  nearly  with  its  latest  estimate  of  true  value. 
An  error  is  no  error  wdien  it  is  known.  We  all  use  the  inter¬ 
national  meter,  and  even  the  United  States  foot  is  defined  by 
law'  in  terms  of  it,  without  regard  to  the  discrepancy  between 
the  absolute  meter  and  the  international  meter.  So  the  interna¬ 
tional  ampere  may  turn  out  in  time  to  be  distinctly  off  the  tenth 
part  of  the  true  absampere,  as  the  latter  becomes  better  known, 
but  there  will  probably  be  no  necessity  to  alter  the  international 
ampere  in  consequence.  The  determination  of  the  absampere 
has  always  been  a  difficult  undertaking  for  the  physicist.  It  is 
possible,  theoretically,  to  weigh  the  mechanical  force  produced 
electromagnetically  by  a  current  between  two  active  coils 
and  deduce  the  strength  of  the  current  in  absolute  measure 
from  the  dimensions  and  mechanics  of  the  system,  but  prac¬ 
tically  the  measurement  offers  great  difficulties  in  the  direction 
of  high  precision. 

A  new  method  has  recently  been  suggested  in  the  Bulletin  of 
the  Bureau  of  Standards  and  in  a  paper  by  Dr.  Burton  McCul- 
lum.  It  consists  essentially  in  swinging  a  movable  coil  inside  a 
coaxial  fixed  coil  and  in  measuring  the  swing-frequency  with 
current  both  on  and  off  the  system.  With  the  current  on  the 
swing-frequency  will  naturally  be  greater  than  with  the  cur¬ 
rent  off.  By  careful  measurements  of  the  coil  dimensions,  of 
the  moment  of  inertia  of  the  moving  system,  and  of  the  two 
swing-frequencies  the  value  of  the  steady  e.xciting  current  sup¬ 
plied  to  the  coils  becomes  computable  in  absolute  measure.  If 
the  same  current  also  passes  through  a  silver  voltameter  for 
a  measured  period  of  time,  the  value  of  the  accepted  electro¬ 
chemical  equivalent  of  silver  can  be  checked.  The  paper  dis¬ 
cusses  the  various  sources  of  error  that  are  likely  to  arise  in  the 
measurement  and  their  possible  magnitude.  It  makes  out  a 
good  case  for  the  new  method  as  compared  with  existing 
methods,  and  it  seems  desirable  that  the  method  should  be  tried. 
One  of  the  principal  difficulties  will  evidently  lie  in  the  precise 
determination  of  the  moment  of  inertia  of  the  swinging  sys- 
tern,  including  the  swinging  entangled  air.  Fortunately  this 
moment  of  inertia  appears  under  a  radical  sign  in  the  final  for¬ 
mula  for  the  current  strength,  so  that  a  given  percentage  of 
error  in  estimating  the  moment  of  inertia  would  produce  only 
half  that  percentage  of  error  in  estimating  the  deduced  current. 
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Westinghouse  Annual  Report. 


The  report  of  the  Westinghouse  Electric  &  Manufacturing 
Company  for  the  year  ended  March  31,  1911,  is  of  exceptional 
interest  owing  to  the  account  in  detail  given  of  the  European 
affiliated  companies.  A  resume  of  the  purely  financial  portion 
of  the  report  will  be  found  in  the  department  of  “Industrial 
and  Commercial  News.’’ 

The  gross  earnings  during  the  year  were  $38,119,312,  an 
increase  of  almost  $9,000,000  over  the  previous  year,  the  net 
manufacturing  profit  being  $5,608,765,  or  an  increase  of  about 
$2,000,000  during  the  same  period.  The  interest  charges  were 
$1,585,487,  a  decrease  of  about  $103,000,  and  the  net  surplus, 
$4,881,105,  an  increase  of  $1,821,000. 

The  assets  reported  aggregate  $82,395,570,  the  principal  items 
being  as  follows:  ^Property  and  plant,  $17,692,145;  patents, 
charters  and  franchises,  $6,074,485;  working  and  trading  assets 
(raw  material,  work  in  progress,  goods  on  consignment,  etc.), 
$14,321,474;  investments  (including  stock,  bonds,  notes,  etc.,  of 
affiliated  and  subsidiary  companies),  $24,034,365;  cash,  $6,634,- 
677;  notes  receivable,  $2,946,551;  accounts  receivable,  $9,494,731. 

The  report  points  out  that  the  year’s  business,  both  in  gross 
earnings  and  net  income,  is  the  largest  in  the  history  of  the 
company ;  and,  as  the  past  year  was  a  period  of  somewhat  less 
than  normal  activity  in  other  lines  of  industry,  the  showing 
affords  a  sound  basis  for  continued  hope  in  the  future  of  the 
electrical  manufacturing  industry,  and  in  the  maintenance  by 
the  company  of  its  position  in  that  field.  On  the  other  hand, 
the  volume  of  business  now  offering  is  on  a  diminishing  scale, 
the  volume  of  unfilled  orders  as  of  March  31,  1910,  being 
$11,256,196,  as  compared  with  $7,616,058  as  of  March  31,  1911. 
The  results  of  last  year  are  thus  no  certain  indication  of  a 
continuance  for  the  future  of  gross  earnings  and  profits  such 
as  the  past  twelve  months  have  produced. 

The  statement  is  made  that  the  patent  agreement  entered  into 
with  the  General  Electric  Company  March  31,  1896,  expired 
by  limitation  on  April  30,  1911,  and  that  no  renewal  is  con¬ 
templated.  Patent  license  agreements  with  other  manufac¬ 
turers  under  which  the  company  has  been  working  for  some 
years  have  recently  been  canceled,  on  the  suggestion  that  they 
might  be  questioned  as  being  in  violation  of  the  federal  anti¬ 
trust  laws,  notwithstanding  that  they  were  originally  made  and 
have  been  maintained  under  the  advice  of  counsel  that  assured 
the  company  of  their  validity. 

In  order  to  strengthen  the  company’s  position  the  directors 
have  authorized  a  considerable  increase  in  the  expenditures  of 
the  selling  organization  in  order  to  increase  the  number  of 
salesmen  in  the  field,  for  remuneration  to  representatives  ade¬ 
quate  to  secure  the  best  efforts  on  their  part,  for  the  extension 
of  advertising  and  to  provide  for  proper  warehouse  facilities 
for  carrying  stocks  at  distributing  points.  While  this  has 
added  considerable  to  the  aggregate  selling  expenses,  the  action 
has  been  justified  in  increased  volume  of  business.  The  report 
states  that  it  is  a  matter  of  simple  computation,  on  the  basis 
of  the  operations  for  the  past  two  years,  to  ascertain  the  point 
at  which  the  volume  of  gross  business  fails  to  provide  a  sur¬ 
plus  over  operating  expenses  and  fixed  charges,  and  it  is  vital 
that  the  business  shall  not  drop  to  that  point. 

With  the  same  purpose  in  view'  fairly  large  expenditures 
have  been  authorized  for  the  work  of  new  development  and 
for  improvements  in  types  of  apparatus,  such  as  the  redesign¬ 
ing  of  direct-current  motors,  alternating-current  and  direct- 
current  mill  and  crane  motors,  small  power  motors,  high-speed 
turbo-generators,  circuit-breakers,  railway  equipment  and  heat¬ 
ing  and  cooking  apparatus.  The  cost  of  new  development  and 
redesigning  is  charged  monthly  as  a  part  of  the  current  cost. 

Reference  is  made  to  the  Newark  plant  which  now  owns 
practically  all  of  the  city  square  on  which  the  factory  is 
located.  An  extension  now  being  built  will  increase  the  floor 
space  about  30  per  cent.  Additions  have  also  been  made  to 
the  Bridgeport  (Conn.)  and  the  R.  D.  Xuttall  plants.  In  antici¬ 
pation  of  the  termination  of  the  lease  on  premises  in  which 


the  present  iron  foundry  is  located,  and  also  because  the  plant 
is  poorly  adapted  to  the  company’s  needs,  plans  have  been 
completed  for  the  erection  of  a  new  foundry  at  Trafford  City, 
about  6  miles  east  of  East  Pittsburgh,  where  approximately 
63  acres  of  land  have  been  acquired  for  this  and  other  possible 
purposes.  For  the  purpose  of  insuring  communication  between 
the  proposed  new  foundry  and  the  East  Pittsburgh  plant,  60 
per  cent  of  the  capital  stock  of  the  Interworks  Railway  Com¬ 
pany  has  been  acquired.  The  proposed  foundry  and  pattern 
plant  at  Trafford  City  will  cost  approximately  $1,250,000. 

During  the  past  year  a  complete  inventory  and  appraisal  was 
made  of  the  buildings,  machinery  and  equipment  of  all  the 
company's  plant,  and  also  of  the  real  estate  owned  by  the 
company.  The  appraisal  of  the  buildings,  machinery  and 
equipment  was  made  to  ascertain,  first,  the  cost  to  reproduce 
the  same  as  new  and,  second,  the  present  sound  values,  after 
charging  against  reproductive  cost  the  depreciation  of  ma¬ 
chinery,  buildings  and  equipment. 

After  a  thorough  discussion  in  detail  of  the  assets  and  liabili¬ 
ties  of  the  company,  and  taking  into  account  the  elements  of 
uncertainty  as  to  the  immediate  future  of  the  company’s  busi¬ 
ness,  the  need  for  cash  for  new  foundry  facilities,  for  the 
extension  of  the  X'ewark  plant  and  other  factory  improvements 
and  the  necessity  of  making  wide  provision  for  shortly  matur¬ 
ing  obligations,  it  is  stated  that  the  directors  have  felt  that  it 
is  not  w'ise  at  the  present  time  to  w'caken  the  company’s  posi¬ 
tion  by  diverting  its  surplus  earnings,  even  in  part,  to  the  pay¬ 
ment  of  dividends  on  the  assenting  stock.  Whenever  changed 
conditions  shall  allow  the  directors  to  feel  that  a  change  of 
attitude  can  safely  be  assumed,  the  question  will  be  reconsid¬ 
ered  and  determined  in  the  light  of  such  a  change. 

The  report  discusses  in  detail  the  various  items  of  the 
balance  sheet  and  in  particular  gives  full  details  concerning  the 
investments  in  affiliated  and  subsidiary  companies. 

The  subsidiary  companies  consist  of  the  Westinghouse  Lamp 
Company,  the  Bryant  Electric  Company  (the  Perkins  Electric 
Switch  Manufacturing  Company),  the  R.  D.  Xuttall  Company 
and  the  Westinghouse  Electric  &  Manufacturing  Company.  The 
ownership  by  the  Bryant  Electric  Company  of  all  the  capital 
stock  ($125,000)  of  the  Perkins  Electric  Switch  Manufacturing 
Company  is  carried  on  the  books  of  the  Bryant  Electric  Com¬ 
pany  at  $2,000,000;  this  item  is  included  in  the  consolidated 
balance  sheet,  after  deducting  the  par  amount  of  the  outstand¬ 
ing  capital  stock,  at  $1,875,000,  which  item,  it  is  said,  can  be 
considered  as  having  value  only  as  goodwill. 

The  first  foreign  Westinghouse  company,  organized  July  ii, 
1889,  was  the  Westinghouse  Electric  Company,  Limited,  a  cor¬ 
poration  of  Great  Britain.  The  entire  issue  of  capital  stock 
of  this  company  was  carried  as  an  investment  on  the  books  of 
the  American  company  at  an  aggregate  value  of  $1,773,084, 
this  representing  the  expenses  incurred  from  1889  to  1906  in 
the  efforts  to  establish  the  manufacture  and  sale  of  the  com¬ 
pany’s  products  in  foreign  countries.  On  March  31,  1910,  the 
assets  of  the  company  consisted  of  practically  the  patents 
owned  by  it  in  various  European  countries  and  of  certain 
licenses  granted  by  it  under  some  of  its  patents.  The  income 
had  long  been  insufficient  to  pay  the  expenses  of  the  operation 
of  the  company  and  the  up-keep  of  its  patents.  During  the 
year  ended  March  31,  1910,  the  directors  wrote  off  from  the 
book  value  of  this  item  $773,084,  and  during  the  fiscal  year  just 
ended  an  additional  $500,000,  leaving  the  present  book  value 
$500,000.  It  is  added  that  further  depreciation  of  this  item 
must  be  contemplated. 

The  next  foreign  company,  organized  July  10,  1899,  was  the 
VV’estinghouse  Electric  &  Manufacturing  Company,  Limited,  a 
corporation  of  Great  Britain,  which  constructed  and  equipped 
immense  works  for  the  manufacture  of  electrical  apparatus, 
steam  turbines  and  gas  engines  at  Trafford  Park,  near  Man¬ 
chester,  England.  The  preference  shares  and  mortgage 
debenture  stock  were  sold  for  cash  at  substantially  par,  and 
the  aggregate  of  the  face  value,  or  $18,145,562,  represents 
approximately  the  amount  of  money  spent  in  producing  the 
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facilities  of  the  British  company  and  in  paying  the  losses  in¬ 
curred  in  its  operation  prior  to  1907.  Its  operations,  it  is  stated, 
have  been  quite  uniformly  unprofitable.  Several  reductions 
have  been  made  in  the  capital  of  the  company,  and  a  further 
reduction  seems  to  be  forecast  by  the  necessity  for  provid¬ 
ing  for  the  payment  of  an  award  against  it,  aggregating  with 
costs  about  $485,000,  in  an  arbitration  proceeding  recently  de¬ 
cided  between  the  British  company  and  the  London  Under¬ 
ground  Railway.  The  American  company  owns  preference 
shares  of  the  British  company  to  the  face  value  of  $2,600,143; 
ordinary  shares,  $922,615,  and  mortgage  debenture  stock, 
$3,273,750.  Of  these,  the  ordinary  shares  do  not  appear  on  the 
books  of  the  company  as  an  investment  of  any  value.  The 
preference  shares,  having  a  par  value  of  $2,600,143,  were  car¬ 
ried  as  an  investment  until  1910  at  a  book  value  representing 
the  original  cost  of  acquisition,  or  $4,458,083.  On  March  31, 
1910,  there  was  written  off  as  depreciation  of  this  item  the 
sum  of  $3,564,563,  leaving  the  present  book  value  $893,520. 
This  corresponds  to  the  present  market  value  of  the  shares  on 
the  London  Stock  Exchange.  The  debenture  stock,  having  a 
par  value  of  $3,273,750,  is  carried  on  the  books  as  an  invest¬ 
ment  at  the  cost  of  acquisition,  $3,137,104.  This  yields  a  return 
of  4  per  cent  on  par.  Recent  sales  on  the  London  Stock  Ex¬ 
change  have  been  at  the  price  of  62  per  cent  of  par. 

On  Nov.  28,  1901,  the  Societe  Anonyme  Westinghouse,  of 
Paris,  was  organized,  which  company  operates  a  factory  at 
Havre,  where  it  manufactures  a  general  line  of  electrical  ap¬ 
paratus  and  certain  condensing  apparatus  for  steam  engines 
and  turbines.  It  also  has  a  factory  at  Freinville,  near  Paris, 
for  the  manufacture  of  Westinghouse  air  brakes.  Its  territory 
includes  France,  Belgium,  Holland,  Switzerland,  Spain  and 
Portugal.  The  operations  of  the  company  are  stated  to  have 
been  steadily  unprofitable,  and,  while  it  earns  and  pays  interest 
on  its  debentures,  it  was  only  in  the  year  1908  that  it  paid 
dividends  on  its  preference  shares.  Of  the  outstanding  capital 
of  the  French  company  the  American  company  owns  prefer¬ 
ence  shares  to  the  par  value  of  $893,348;  ordinary  shares, 
$556,563,  and  5  per  cent  debentures,  $1,447,500.  During  the 
receivership  of  the  .\merican  company  the  court  authorized 
the  receivers  to  advance  money  to  the  French  company,  and  in 

1909  preference  shares  to  the  value  of  $671,398  were  pur¬ 
chased  at  par.  The  debentures  of  the  French  company  are 
now  carried  on  the  books  as  an  investment  at  cost,  aggregating 
$1,430,730.  The  preference  shares  are  likewise  carried  at  cost, 
aggregating  $896,536.  Prior  to  March  31,  1910,  the  ordinary 
shares  were  carried  as  an  investment  at  cost,  $494,032 ;  during 
the  year  ended  March  31,  1910,  there  was  written  off  for  depre¬ 
ciation  of  this  item  $275,057,  and  during  the  last  fiscal  year  a 
further  sum  of  $218,974,  leaving  the  book  value  of  the  ordi¬ 
nary  shares  at  $1.  It  is  believed  that  with  careful  management 
the  debenture  and  preference  shares  of  the  French  company 
may  be  made  worth  their  face  value. 

On  March  ii,  1907,  the  Societa  Italiana  Westinghouse  was 
organized.  It  constructed  a  factory  at  Vado,  Italy,  for  the 
primary  purpose  of  executing  important  contracts  for  the  elec¬ 
trification  of  certain  of  the  Italian  street  railways.  Delay  by 
the  Italian  government  in  carrying  out  its  program  for  the 
improvement  of  its  railway  lines  has  temporarily  disappointed 
the  expectations  with  which  this  company  was  organized  and 
its  plant  created,  so  that  it  is  now  looking  to  the  general 
market  for  orders  for  electrical  apparatus  to  keep  its  works 
in  operation.  The  amounts  advanced  by  the  American  company 
appear  in  the  balance  sheet  under  the  items  notes  and  accounts 
receivable  at  $289,746.  For  the  purpose  of  capitalizing  certain 
advances  recently  made  to  it  by  the  French  company  and  the 
.\merican  company  the  Italian  company  is  about  to  create  an 
issue  of  $772,000  of  5  per  cent  debentures,  of  which  approxi¬ 
mately  $289,500  will  be  received  by  the  French,  company  and 
$482,500  by  the  American  company.  In  1908  the  net  surplus 
of  the  Italian  company  was  $32,953 ;  in  1909,  $45,782,  and  in 

1910  there  was  a  loss  of  $32,940. 

In  July,  1906,  the  Societe  Electrique  Westinghouse  de  Russie 
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was  organized,  primarily  to  execute  a  contract  amounting  to 
over  $5,150,000  for  the  electrification  of  St.  Petersburg  tram¬ 
ways.  Upon  the  organization  of  the  Russian  company  the 
American  company  advanced  to  it  sums  aggregating  $895,888, 
of  which  there  remains  due  $290,000.  The  American  company 
purchased  from  the  Russian  company  5  per  cent  debentures 
at  a  cost  aggregating  $2,243,243,  and  subscribed  for  its  shares 
an  aggregate  of  $696,322.  Of  the  “apport”  shares  the  Ameri¬ 
can  company  owns  $198,962.  The  Russian  company  owes  the 
American  company  on  open  account  for  material,  $32,355,  and 
unpaid  interest  on  debentures  aggregating  $324,324.  The  total 
investment  in  and  accounts  due  by  the  Russian  company  at  the 
close  of  the  last  fiscal  year,  therefore,  amount  in  the  aggregate 
to  $3,785,207, 

As  of  March  31, 1910,  the  investment  in  the  cash  and  “apport” 
shares  was  written  off  to  $i  for  each  class  of  shares,  leaving 
the  book  value  of  this  investment  $2,243,245,  a  further  depre¬ 
ciation  of  which  may  be  required.  Other  items  carried  against 
the  Russian  company  are,  accounts  receivable,  $32,355,  and 
notes  receivable,  $290,000.  The  execution  of  the  St.  Peters¬ 
burg  contract  resulted  in  a  loss  of  approximately  $1,030,000, 
and  in  its  other  operations  the  losses  to  the  Russian  cpmpany 
have  aggregated  $815,978,  the  aggregate  to  date  being,  there¬ 
fore,  in  excess  of  $1,800,000.  There  are  other  losses  not  yet 
definitely  ascertained,  due  to  the  difference  between  the  actual 
value  of  the  Moscow  plant  and  the  price  paid  for  it,  and  to 
depreciations  occurring  since  the  property  was  acquired  not 
entered  on  the  books.  The  city  of  St.  Petersburg  is  with¬ 
holding  from  the  amount  due  by  it  to  the  Russian  company  an 
aggregate  of  over  $360,500,  ^by  way  of  fines  imposed  for  alleged 
delays  in  the  performance  of  the  contract,  and  the  company  is 
urging  a  large  claim  for  extras.  It  is  said  that  there  is  reason 
to  hope  that  the  fines  may  be  substantially  remitted,  but  until 
these  disputes  are  adjusted  arid  payment  is  made  it  is  impossible 
to  predict  how  much  of  the  investment  in  the  Russian  company 
can  be  realized.  To  maintain  the  company  as  a  going  concern 
advances  approximating  $110,322  to  March  31  were  made,  be¬ 
ing  secured  by  mortgage.  During  the  past  year  improvement 
in  the  operation  and  increase  of  the  business  of  the  Moscow 
plant  have  encouraged  the  hope  that  it  may  at  least  earn  its 
operating  expenses. 

On  Sept.  6,  1906,  an  Austrian  company,  the  Westinghouse 
Metallfaden-Gluhlampen-Fabrik  Gesellschaft,  was  organized, 
which  operates  a  factory  for  the  manufacture  of  tungsten 
lamps  near  Vienna.  Of  the  outstanding  capital  stock  of  the 
company,  $324,800,  the  American  company  owns  $249,690,  which 
is  carried  among  investments  at  the  cost  of  acquisition,  aggre¬ 
gating  $250,626.  The  shares  of  this  company  are  stated  to  be 
safely  considered  worth  their  par  value. 

At  the  same  time  the  Austrian  lamp  company  was  organized 
the  Westinghouse  Metal  Filament  Lamp  Company,  Limited, 
was  organized  in  Great  Britain  with  a  capitalization  of  $48,500, 
90  per  cent  of  which  is  owned  by  the  Westinghouse  Lamp 
Company  and  carried  on  the  books  at  $38,800.  This  company 
was  organized  to  control  the  patents  covering  the  tungsten- 
lamp  manufacturing  processes  for  the  territory  outside  of  that 
of  the  Austrian  lamp  company,  and  it  is  believed  that  the  book 
value  of  the  investment  will  be  realized. 

The  Canadian  Westinghouse  Company,  Limited,  has  issued 
$4,376,600  of  capital  shares,  of  which  the  American  company 
owns  $1,710,000;  of  this  $500,000  was  acquired  in  consideration 
of  the  transfer  of  patent  rights  and  manufacturing  information 
for  Canada,  and  $1,210,000  for  cash.  The  shares  are  carried 
on  the  books  as  an  investment  at  par,  $1,710,000.  The  Cana¬ 
dian  company  has  been  uniformly  and  increasingly  successful 
and  has  paid  dividends  regularly  since  1903  at  the  rate  of  6 
per  cent  per  annum,  with  an  extra  i  per  cent  for  1910.  The 
shares  may  therefore  be  considered  worth  in  excess  of  their 
book  value. 

Of  the  capital  stock  of  the  Westinghouse  Machine  Company 
the  electric  company  acquired  $250,000  par  value  as  part  con¬ 
sideration  of  adjustment  of  relations.  These  shares  were  taken 
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on  the  books  at  the  time  of  the  acquisition  at  a  value  of 
$218,538,  and  they  are  now  carried  on  the  books  at  a  value  of 
$125,000. 

The  company  holds  $500,000  of  5  per  cent  mortgage  bonds 
of  the  Nernst  Lamp  Company,  which  comprises  in  part  money 
advanced  and  materials  furnished  to  that  company,  and  in  part 
an  unpaid  balance  on  the  sale  to  it  of  a  factory  building.  These 
bonds  are  carried  on  the  books  at  par.  All  of  the  capital  stock 
of  the  .Nernst  Lamp  Company  is  owned  by  the  Westinghouse 
Machine  Company. 

In  1901  the  Traction  &  Power  Securities  Company,  Limited, 
was  organized  in  (ireat  Hritain  as  a  securities-holding  com¬ 
pany  and  has  an  outstanding  capital  of  $4,142,385  in  ordinary 
shares.  Its  assets  consist  of  $3,007,000  par  value  4  per  cent 
prior-lien  debentures  of  the  Mersey  electric  railway,  which 
earns  a  small  surplus  over  and  above  the  interest  on  its 
debentures,  the  market  value  of  which  is  81,  and  $1,670,679 
par  value  ordinary  shares  of  the  Clyde  Valley  Electrical  Power 
Company,  which  owns  and  operates  two  power  plants  on  the 
Clyde  River,  near  (Ilasgow,  Scotland.  Work  under  way  will 
involve  a  further  expenditure  by  the  latter  of  $970,000,  secured 
by  mortgage  to  the  Traction  &  Power  Securities  Company. 
The  receivers  of  the  American  company  acquired  at  par  $820,- 
377  of  the  capital  stock  of  the  Traction  &  Power  Securities 
Company,  the  value  of  which  depends  upon  the  receipts  of  the 
Mersey  Railway  and  the  Clyde  Valley  Electrical  Power  Com¬ 
pany.  It  is  believed  that  eventually  the  stock  may  be  worth 
substantially  par,  and  it  is  carried  on  the  books  at  a  value  of 
$8-’0,I35- 

The  Westinghouse  company  owns  $912,000  par  value  of  the 
first-mortgage  5  per  cent  bonds  and  $1,000,000  par  value  of  the 
5  per  cent  coupon  notes  of  the  Niagara,  Lockport  &  Ontario 
Power  Company,  and  owns  or  controls  substantially  55  per 
cent  of  the  outstanding  capital  stock  of  that  company.  The 
bonds  are  carried  on  the  books  at  a  value  of  $912,000,  the 
notes  at  a  value  of  $907,219,  and  the  stock  at  a  value  of  $2. 
The  Niagara  company  is  earning  and  paying  interest  on  its 
notes  and  its  bonds,  and  its  business  shows  a  continuous 
growth.  It  would  seem,  therefore,  that  the  book  value  of  the 
investment  that  has  been  made  in  the  securities  of  this  com¬ 
pany  should  eventually  be  realized. 

On  Oct.  I,  1907,  the  company  acquired  $400,000  of  the  capital 
stock  of  the  Atlanta  Water  &  Electric  Power  Company,  which 
is  carried  on  the  books  at  cost.  This  company,  which  operates 
a  hydroelectric  plant  near  .\tlanta,  Ga.,  earns  a  surplus  over 
and  above  the  4  per  cent  dividend  paid  on  its  stock,  and  the 
book  value  of  this  should  eventually  be  realized,  although  there 
is  at  present  no  market  for  the  shares. 

On  various  dates  in  1904  and  1908  the  company  acquired  at 
par  bonds  of  the  Lackawanna  &  Wyoming  Valley  Rapid  Tran¬ 
sit  Company  of  an  aggregate  face  value  of  $6,174,000.  On 
March  31,  1911.  $2,000,000  was  written  off,  thus  making  the 
present  hook  value  $4,147,042,  at  which  value  it  is  hoped  that 
the  investment  may  eventually  be  liquidated.  The  company 
also  owns  $4,885,600  of  the  capital  stock  of  the  traction  com¬ 
pany,  which  is  carried  on  the  books  at  a  value  of  $1.  The 
company’s  net  earnings  have  never  been  sufficient  to  pay  the 
entire  interest  on  its  outstanding  bonds. 

The  report  states  that  the  only  item  on  ihe  liabilities  side  of 
the  balance  sheet  that  calls  for  any  comment  is  ihat  of  col¬ 
lateral  notes,  of  which  $4,000,000  are  now  outsanding.  A 
description  of  the  securities  comprising  the  collateral  for  these 
notes  is  given,  followed  by  the  statement  that,  with  the  possible 
exception  of  the  shares  of  the  assenting  capital  stock  of  the 
/Xmerican  Westinghouse  Company  ($950,000),  the  collateral 
securing  these  notes  is  not  readily  salable.  The  company 
therefore  must  contemplate  the  necessity,  as  these  notes  mature, 
either  of  extending  them  with  the  same  collateral  or  providing 
other  means  of  meeting  them  than  through  the  sale  of  the 
collateral.  There  can.  it  is  added,  be  but  two  such  other 
sources,  namely,  ffi'St,  through  the  issuance  of  additional  capital 
securities,  by  way  of  bonds  secured  by  stock,  or.  second, 
through  the  use  of  the  company’s  earnings. 


Cleveland  Federal  Incandesent  Lamp  Suit. 

The  twenty-six  companies  made  defendants  in  the  action 
brought  by  the  government  authorities  some  time  ago  for  the 
purpose  of  dissolving  an  alleged  trust  have  filed  answers  in 
the  United  States  Circuit  Court  at  Cleveland,  Ohio,  which  deny 
every  allegation  charging  them  with  being  parties  to  a  conffiine 
in  restraint  of  trade.  No  date  for  a  hearing  has  been  set. 


Convention  of  National  Electrical  Contractors’ 
Association. 


The  eleventh  annual  meeting  of  the  National  Electrical  Con¬ 
tractors’  -Kssociation  will  be  held  in  Niagara  Falls,  N.  Y.,  on 
July  19,  20  and  21,  with  headquarters  at  the  International 
Hotel.  It  is  expected  that  the  convention  will  be  the  largest 
in  the  history  of  the  organization,  as  the  membership  of  the 
association  has  increased  more  than  80  per  cent  in  the  last 
twelve  months. 

A  number  of  outside  speakers  will  address  the  open  sessions 
to  be  held  on  June  19  and  20.  Among  these  will  be  Mr.  F.  E. 
Cabot,  of  Boston,  who  will  speak  on  the  work  of  the  National 
Fire  Protection  Association;  Mr,  Arthur  Williams,  of  New 
York,  who  will  speak  for  the  National  Electric  Light  .Associa¬ 
tion;  Mr.  Franz  Neilson,  of  New  York,  who  will  speak  on  the 
subject  of  “Credit  Protection  for  Electrical  Contractors,”  and 
Mr.  E.  E.  Whitehorne,  of  New  York,  who  will  speak  on 
“Business  Getting  for  the  Contractor.” 

There  will  be  visits  to  the  Niagara  Falls  power  house  and 
the  Catholic  College  grounds,  a  trip  upon  the  Gorge  electric 
railway,  a  baseball  game  and  other  entertainment  features. 


Electrical  Operation  of  Drawbridges. 


There  are  thirty-one  electrically  operated  drawbridges  in 
Chicago,  nearly  all  of  them  spanning  the  Chicago  River  and 
its  branches.  These  bridges  are  operated  by  550-volt  direct- 
current  motors,  and  as  the  Commonwealth  Edison  Company 
has  not  supplied  550-volt  direct  current  since  1904  it  is  neces¬ 
sary  to  obtain  electrical  energy  for  the  bridges  from  some  other 
source.  The  supply  has  been  and  is  obtained  from  the  surface 
electric  railway  companies  of  the  city,  which  purchase  alter¬ 
nating  current  at  wholesale  rates  from  the  Commonwealth 
company  and  convert  it  into  550-volt  direct  current  for  car 
operation.  The  railway  companies  are  paid  a  flat  rate  of  $50 
a  month  for  the  operation  of  each  bridge.  In  a  recent  cum- 
munication  to  the  City  Council  Mr.  Thomas  G.  Pihlfeldt,  engi¬ 
neer  in  charge  of  bridges,  gave  a  table  showing  the  con¬ 
sumption  of  electrical  energy  at  the  bridges  and  concluded  that 
the  flat  rate  of  $50  a  month  is  a  reasonable  one,  as  it  compares 
favorably  with  the  cost  of  steam  operation,  which  averages 
about  $63  a  month  for  swing  bridges  in  Chicago. 


Postal  Telegraph  Company  Enters  Telephone  Field. 

The  Postal  Telegraph  Company  has  announced  that  as  the  re¬ 
sult  of  experiments  on  some  of  its  far  Western  trunk  lines 
with  simultaneous  telegraphy  and  telephony  it  will  enter  the 
telephone  field,  employing  its  trunk  telegraph  lines  to  trans¬ 
mit  also  telephone  messages.  It  is  stated  that  Salt  Lake  City 
is  to  get  the  new  telephone  service  first,  which  later  will  be 
extended  through  the  great  Northwest  by  way  of  San  Fran¬ 
cisco,  Spokane,  Billings  and  Great  Falls,  Mont.  A  business 
rate  of  from  $48  to  $60,  and  a  residence  rate  of  from  $15  to 
$30  a  year,  will,  it  is  said,  be  charged  for  this  service,  which 
will  be  operated  with  automatic  instruments.  The  Postal  has 
put  into  operation  between  Salt  Lake  City  and  San  Francisco 
two  new  lines  which  cost  $2,000,000. 


June  15,  1911. 

Medina  Valley  (Mexico)  Hydroelectric  Plant. 


The  project  inaugurated  by  Dr.  F.  S.  Pearson,  of  Xew  York, 
and  associates  for  the  purpose  of  irrigating  about  60,000  acres 
of  land  in  the  Medina  Valley  and  the  installation  of  a  hydro¬ 
electric  plant  is  now  in  course  of  execution.  The  holding  com¬ 
pany  is  the  San  Antonio  Land  &  Irrigation  Company,  recently 
organized,  and  stock  to  the  amount  of  $6,000,000  has  been 
taken  in  Canada  and  England,  the  shareholders  being  prac¬ 
tically  the  same  men  who  are  largely  interested  with  Dr. 
Pearson  in  the  large  Necaxa  hydroelectric  project  near  the 
City  of  Mexico  and  in  the  ownership  of  the  Mexico  North¬ 
western  Railroad  and  very  large  timber  and  lumber  mill  inter¬ 
ests  in  Mexico.  The  subsidiary  operating  company  is  the 
Medina  Irrigation  Company,  which  has  just  been  organized 
with  headquarters  in  San  Antonio.  The  directors  of  the  sub¬ 
sidiary  company  are  Mr.  C.  H.  Kearny,  chief  engineer  of  the 
Pearson  interests  in  Mexico;  Messrs.  T.  B.  Palfrey,  C.  C. 
Cresson,  Franz  Groos  and  William  Aubrey,  all  of  San  Antonio. 
Mr.  A.  W.  K.  Billings,  of  New  York,  is  on  the  ground  as 
engineer  in  charge,  and  has  general  supervision  of  the  engi¬ 
neering  and  construction  work.  Preliminary  work  looking  to 
the  construction  of  a  dam  across  Box  Canyon  of  the  Medina 
River  at  a  point  26  miles  north  of  Dunlay  has  been  in  progress 
for  about  eight  months.  The  company  is  now  constructing  a 
railroad  from  Dunlay  to  the  site  of  the  dam.  This  26-mile 
line  will  connect  with  the  Southern  Pacific  Railroad  at  that 
place  and  it  will  be  finished  early  in  July.  An  army  of  men 
is  already  employed  in  clearing  the  land,  surveying  the  lines 
for  the  canals  and  ditches  and  in  other  preparatory  work. 

The  dam  across  Box  Canyon,  which  will  be  160  ft.  high,  will 
be  of  stone  and  reinforced-concrete  construction.  It  is  esti¬ 
mated  that  the  cost  of  equipment  that  will  be  necessary  for 
the  construction  of  the  dam  will  be  more  than  $200,000.  Two 
cableways  will  be  strung  across  the  canyon,  each  capable  of 
depositing  lo-ton  stones  and  loads  of  smaller  stone  and  con¬ 
crete  at  any  part  of  the  dam.  Ten  large  derricks  will  supple¬ 
ment  this  equipment.  Running  down  the  sides  of  the  canyon 
will  be  two  inclined  railways  for  delivering  material.  A  rock¬ 
crushing  plant  capable  of  producing  200  tons  of  crushed  stone 
per  hour  and  a  large  crushing  plant  for  the  purpose  of  making 
artificial  sand  will  be  installed.  concrete-mixing  plant  with 
a  capacity  of  150  cu.  yd.  of  concrete  per  hour  will  also  be 
placed  at  the  dam  site.  The  machinery  for  the  different  plants 
and  equipment  will  be  operated  by  a  steam-power  plant. 
temporary  electric-light  plant  for  affording  light  for  the  con¬ 
struction  camp  and  for  carrying  on  night  labor  at  the  dam 
will  also  be  installed.  It  is  estimated  that  200,000  bbl.  of 
cement  wfill  be  required  for  the  works. 

Preparations  are  being  made  for  opening  up  a  large  rock 
quarry  near  the  site  of  the  dam.  The  company  will  equip  this 
quarry  wfith  two  locomotive  cranes  for  loading  the  lo-ton 
blocks  of  stone  on  cars.  In  some  places  the  canals  will  have 
to  be  carried  long  distances  through  concrete  flumes.  The 
main  dam  will  be  supplemented  by  a  diversion  dam,  4  miles 
below.  This  second  dam  w'ill  be  60  ft.  high  and  800  ft.  wide 
The  main  reservoir  will  cover  a  surface  of  5000  acres.  The 
company  expects  to  develop  a  large  amount  of  electric  power, 
which  will  be  transmitted  to  San  Antonio  and  other  towns,  but 
this  feature  of  the  enterprise  is  as  yet  in  a  preliminary  stage. 


Progress  on  Boston  Elevated  Power  Extensions. 

.\ctive  work  is  being  pushed  upon  the  large  turbine  plant 
which  is  being  built  for  the  Boston  Elevated  Railway  Com¬ 
pany  at  South  Boston,  Mass.,  under  the  direction  of  the  Stone 
&  Webster  Engineering  Corporation,  of  the  same  city.  The 
initial  capacity  of  the  plant  will  be  three  15.000-kva  turbo 
units,  generating  electricity  at  13,200  volts,  three-phase,  25 
cycles,  for  transmission  to  numerous  substations  in  Boston 
and  its  suburban  districts.  The  foundations  of  the  plant  have 
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been  carried  forward  sufficiently  far  to  permit  the  erection  of 
a  portion  of  the  steel  frame,  and  the  first  generator  is  nearly 
ready  for  shipment  from  the  factory  of  the  General  Electric 
Company,  which  has  secured  the  contract  for  this  apparatus. 
Auto-transformers  will  be  used  in  connection  with  the  gen¬ 
erators  to  minimize  the  effects  of  short-circuits.  The  plant 
will  be  provided  with  coal  stored  in  a  field  of  probably  over 
106,000  tons  capacity,  located  on  tidewater  with  ample  facili¬ 
ties  for  the  most  efficient  handling.  In  connection  with  the 
distribution  of  power  to  substations  the  company  has  recently 
placed  an  order  with  the  American  Steel  &  Wire  Company,  of 
Worcester,  Mass.,  for  what  is  probably  the  largest  amount  of 
cable  ever  purchased  on  a  single  specification,  nearly  67  miles 
of  No.  0000  copper  cable  of  the  paper-insulated,  lead-covered 
type  being  selected.  The  Boston  Elevated  Railway  Company 
has  recently  added  a  third  looo-kw  rotary  converter  to  its 
Egleston  Square  substation,  now  receiving  power  from  a  con¬ 
verter  turbo-generator  in  its  Dorchester  station.  In  connec¬ 
tion  with  the  new  O  Street  station  in  South  Boston  under¬ 
ground  trunk  line  conduits  will  be  run  to  substations  located 
at  Egleston  Square,  capacity  5000  kw :  Roslindale,  2000  kw ; 
Coolidge  Corner,  4000  kw ;  Kendall  Square,  Cambridge,  2000 
kw;  .\rlington.  2000  kw ;  Malden,  4000  kw,  and  East  Boston, 
2000  kw.  Power  will  be  supplied  in  part  from  the  Kendall 
Square  substation  to  the  new  subway  now  being  built  in 
Cambridge  by  the  railway  company;  from  Malden  to  the 
extension  of  the  elevated  railway  service  from  Sullivan  Square 
northeast,  and  from  Egleston  Square  to  the  Forest  Hills  ele¬ 
vated  e.xtension,  now  in  operation.  A  very  considerable  re¬ 
arrangement  of  the  feeder  system  will  be  required,  and  the 
adoption  of  the  service  from  the  new  station  will  initiate  a 
complete  change  in  the  system  of  power  generation  in  Boston, 
which  has  for  many  years  been  supplied  with  energy  for 
street  and  elevated-railway  service  from  scattered  direct- 
current  generating  stations  located  at  important  load  centers, 
with  tide-water  coal-handling  facilities  in  the  majority  of 
cases. 

June  Meeting  of  the  New  York  Section  of  the  Illuminat¬ 
ing  Engineering  Society. 

At  a  meeting  of  the  New  York  Section  of  the  Illuminating 
Engineering  Society  on  June  8  two  papers  were  presented  by 
Mr.  Sydney  W.  Ashe.  In  one  paper  was  described  the  course 
in  illuminating  engineering  provided  by  the  General  Electric 
Company  for  forty-three  college  graduates  who  are  employed 
in  the  Harrison  lamp  works  of  the  company.  The  other  paper 
related  to  the  comparative  performance  of  various  illuminants. 
including  gas  lamps,  mercury-vapor  lamps,  arc  lamps  and  in¬ 
candescent  lamps.  An  abstract  of  this  paper  is  given  elsewhere 
in  this  issue. 

The  discussion  was  participated  in  by  Messrs.  W.  A.  Evans. 
Cooper  Hewitt  Electric  Company,  Hoboken,  N.  J. ;  P.  S.  Mil¬ 
lar,  Electrical  X^sting  Laboratories,  New’  York;  B.  F.  Fisher, 
Westinghouse  Lamp  Company,  Bloomfield.  N.  J. ;  Norman 
Macbeth.  Westinghouse  Lamp  Company,  Bloomfield.  N.  J. ; 
H.  T.  Owens.  Ainericim  das  Journal.  New’  York:  G.  H.  Stick- 
ney.  General  Electric  Company.  Harrison.  N.  J. ;  S.  G.  Rhodes, 
New  York  Edison  Company,  N.  Y.,  and  S.  L.  E.  Rose.  General 
Electric  Company.  Schenectady,  N.  Y. 

Mr.  Evans  remarked  that  the  particular  mercury-vapor  lamps 
tested  by  the  author  were  seven  years  old  and  did  not  repre¬ 
sent  modern  practice.  He  claimed  that  there  is  no  “smashing 
point”  for  mercury-vapor  tubes,  and  cited  the  case  of  one  tube 
that  has  been  in  use  for  56,000  hours. 

Mr.  Millar  said  that  the  only  satisfactory  method  of  elimi¬ 
nating  commercial  bias  from  the  comparison  of  the  light  out¬ 
put  from  lamps  is  to  rate  the  lamps  on  the  total  lumens 
basis  and  employ  certain  utilization  factors  for  determining 
the  relative  amount  of  light  delivered  on  the  working  plane. 

Mr.  Macbeth  explained  that  the  70  per  cent  factor  relating 
to  gas  lamps  is  in  reality  a  utilization  factor  as  defined  by  Mr. 
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Millar  and  not  a  time  recluction-in-light  factor  as  implied  by 
the  author. 

Mr.  Stickney  called  attention  to  the  fact  that  an  arc  lamp 
may  deliver  an  increased  amount  of  light  after  being  in  service 
for  a  few  hours  by  reason  of  the  change  in  position  of  the  arc 
as  the  electrodes  are  consumed. 

Mr.  Rhodes  stated  that  the  life  of  the  arc-lamp  electrodes 
specified  by  the  author  is  the  theoretical  value  and  not  the 
length  observed  in  operating  installations. 

The  following  section  officers  were  elected :  Mr.  Bassett 
Jones,  Jr.,  chairman;  Mr.  A.  J.  Marshall,  secretary;  Dr.  H.  H. 
Seabrook  and  Mr.  H.  T.  Owens,  managers. 


Meeting  of  Electric  Vehicle  Club  at  Boston. 

Regular  weekly  meetings  of  the  Electric  Vehicle  Club  of 
Boston  were  resumed  on  June  7,  following  a  brief  interim  due 
to  the  recent  convention  of  the  National  Electric  Light  Asso¬ 
ciation.  Mr.  P.  E.  Whiting,  of  the  S.  R.  Bailey  Company, 
presided,  and  after  the  usual  luncheon  Secretary  Gibbs  ex¬ 
hibited  advertisements  which  the  Boston  Edison  company  is 
publishing  in  forty-six  suburban  newspapers  in  the  Boston 
district,  featuring  the  electric  vehicle  and  emphasizing  the 
company’s  sponsorship  of  it.  A  large  sign  will  be  installed  at 
Mattapan,  on  the  famous  Blue  Hill  automobile  and  electric  car 
route,  and  another  in  Chelsea,  in  full  view  of  the  Revere 
Beach  Boulevard.  The  work  is  being  carried  forward  under 
the  direction  of  the  company’s  construction  bureau,  for  the 
reason  that  special  consideration  is  to  be  given  to  mechanical 
and  electrical  details.  It  was  also  announced  that  the  company 
is  prepared  to  expend  from  $2,500  to  $10,000  upon  a  moving 
sign  advertising  electric  pleasure  and  commercial  vehicles. 

The  committee  on  parades  reported  that  fifty-seven  electric 
trucks  and  pleasure  vehicles  were  operated  in  the  Memorial 
Day  procession  in  Boston.  Successful  moving  pictures  were 
taken  of  the  machines  in  the  Copley  Square  district  and  ex¬ 
tended  use  is  to  be  made  of  these  later  in  furthering  the  de¬ 
velopment.  Mr.  Day  Baker  announced  that  in  March,  1912, 
the  Commercial  Truck  Dealers’  Association  of  Boston  is  to 
hold  a  show,  and  it  is  planned  to  establish  an  extensive  electric 
truck  department  in  connection  with  this.  Mr.  W.  H.  Atkins, 
Boston  Edison  company,  said  that  in  the  near  future  a  tent 
equipped  with  electrically  driven  farming  implements  is  to  be 
fitted  up  and  exhibited  for  fortnightly  periods  throughout  the 
company’s  territory  of  nearly  600  square  miles.  The  equip¬ 
ment  and  tent  fittings  will  be  transported  from  place  to  place 
by  electric  trucks,  and  electric  delivery  wagons  will  form  a 
part  of  the  exhibit. 

Mr.  E.  S.  Mansfield  urged  the  importance  of  dealers’  sending 
in  lists  of  prospective  customers  for  electric  vehicles  so  that 
the  Edison  company  may  add  the  weight  of  its  recommenda¬ 
tions  on  behalf  of  this  type  of  transportation.  Secretary  Gibbs 
then  announced  that  a  supply  of  pennants  20  m.  wide  by  10  in. 
long,  marked  “Use  Electric  Vehicles — Business  and  Pleasure,’’ 
will  shortly  be  ready  for  distribution  in  Boston  for  service  on 
dealers’  and  company  cars.  The  committee  on  co-operation  with 
the  Boston  Edison  company  sent  in  a  report  advocating  the 
liberal  extension  of  lines  without  guarantee  or  deposit  where 
a  reasonable  amount  of  electric-vehicle-charging  business  is  in 
sight.  It  was  announced  that  the  company  is  prepared  to  lease 
charging  sets  of  the  mercury-arc  rectifier  type  to  persons 
trying  out  electric  vehicles,  for  the  nominal  price  of  $5  per 
month,  the  money  to  be  credited  in  case  the  party  later  pur¬ 
chases  the  equipment.  The  person  using  the  rectifier  pays  the 
cost  of  installation.  The  assistance  of  the  sales  department  is 
offered  to  facilitate  the  determination  of  exact  cost  of  charging 
vehicles  under  specific  conditions,  expressed  on  a  kw-hour 
basis. 

Mr.  Fred  H.  Smith,  manager  of  the  Worcester  Electric  Light 
Company,  described  the  conversion  of  a  portion  of  an  old 
boiler-room  into  a  garage,  and  stated  that  active  preparations 
are  being  made  to  push  this  class  of  service.  The  committee 


on  rates  reported  that  there  are  now  about  150  charging  points 
within  easy  reach  of  Boston.  The  rates  vary  from  2  cents  to 
12  cents  per  kw-hour,  the  smallest  charge  being  in  a  water¬ 
power  plant  and  the  average  being  9  cents  to  10  cents.  Em¬ 
phasis  was  laid  upon  the  importance  of  assembling  complete 
charging  station  data  for  New  England  and  the  co-operation 
of  the  New  England  Section  Information  Bureau  of  the 
National  Electric  Light  Association  was  assured,  the  head¬ 
quarters  being  in  the  Edison  Building,  Boston.  Mr.  Day  Baker, 
Boston,  outlined  the  interest  shown  in  the  electric  vehicle  at 
the  recent  N.  E.  L.  A.  convention.  He  had  recently  had  an 
interview  with  Mr.  Thomas  A.  Edison,  who  expressed  great 
interest  in  the  work  of  the  Electric  Vehicle  Club.  Mr.  R.  S. 
Hale,  Boston  Edison  company,  cited  the  increasing  use  of 
electrical  equipment  in  the  fire  departments  of  Hanover  and 
Berlin,  as  has  been  noted  in  these  columns.  Remarkable  econo¬ 
mies  in  operation  have  been  shown  in  comparison  with  the  cost 
of  horse  traction  for  fire-department  service,  including  the 
handling  of  the  apparatus  more  rapidly  and  effectively  in  times 
of  emergency.  In  Berlin  a  saving  of  about  $20,000  per  year 
will  shortly  be  effected  by  the  use  of  tw’enty  electromobile 
units  of  four  pieces  of  apparatus  each.  Mr.  Baker  cited  the 
successful  use  of  an  extension-ladder  truck  and  chemical  en¬ 
gine  of  the  electric  type  in  the  Springfield  (Mass.)  fire  depart¬ 
ment,  notwithstanding  early  opposition  in  the  town  before  the 
apparatus  was  purchased.  Energy  is  supplied  by  the  United 
Electric  Light  Company  at  a  rate  of  4  cents  per  kw-hour.  The 
grades  found  in  the  town  do  not  prove  serious. 


Meeting  of  Boston  Edison  Section,  N.  E.  L.  A. 

A  meeting  of  the  Boston  Edison  Company  Section  of  the 
National  Electric  Light  Association  was  held  in  Boston  on 
June  8,  with  Chairman  R.  E.  Curtis  presiding.  “Trouble  on 
Overhead  and  Underground  Lines”  being  discussed  from  the 
outside  standpoint  by  Mr.  James  A.  Vahey  and  from  the  point 
of  view  of  the  station  by  Mr.  Pierce  Kent,  chief  operator  of 
the  alternating-current  system.  The  practical  character  of  the 
discussion  aroused  much  interest. 

LINE  TROUBLES  FROM  THE  MAINTENANCE  STANDPOINT. 

Mr.  Vahey  pointed  out  that  the  maintenance  of  lines  depart¬ 
ment  in  Boston  has  at  all  hours  in  all  parts  of  the  territory  men 
specially  trained  in  hunting  down  line  troubles.  Reports  of 
defects  occurring  can  be  transmitted  at  any  hour  to  every  man 
who  is  responsible  for  the  clearing  of  trouble,  usually  by  tele¬ 
phone.  The  closest  co-operation  is  practised  between  the  gen¬ 
erating  department  and  the  employees  of  the  maintenance  de¬ 
partment.  The  company  serves  an  area  of  nearly  600  sq.  miles. 
Pressure  wires  are  run  from  all  substations  on  the  Edison 
direct-current  system  to  the  terminal  boxes  under  the  streets, 
so  that  the  operator  may  at  any  time  know  the  pressure  deliv¬ 
ered  at  the  farther  end  of  the  feeder.  Trouble  on  the  three- 
wire,  direct-current  system  is  shown  by  an  abnormal  load  on 
either  or  both  outside  legs,  the  neutral  being  operated  grounded 
at  all  times.  The  feeder  at  fault  is  first  determined  by  open¬ 
ing  the  switch  in  the  substation  or  generating  plant.  Copper 
catches  are  provided  in  the  terminal  boxes  to  facilitate  tests  of 
voltage.  A  trouble  on  the  mains  can  be  traced  by  testing  at 
the  different  services  between  boxes.  If  the  fault  lies  between 
the  box  and  the  station,  it  becomes  necessary  to  dig  down  to 
the  tube  and  cut  it  open,  making  tests  on  both  sides  of  the  cut, 
and  continuing  this  method  until  the  fault  is  located. 

LOW-TENSION  DIRECT-CURRENT  SYSTEM. 

Much  the  same  method  is  pursued  in  case  of  trouble  on  the 
pressure  wires.  Sometimes  a  pressure  wire  has  a  loose  or 
slipped  connection  which  is  remedied  by  using  a  current-con¬ 
suming  device,  such  as  a  bank  of  lamps,  which  will  cause  the 
loose  connection  to  weld  solid  and  perhaps  burn  open.  In 
case  a  feeder  feeds  back  pressure,  but  will  not  carry  a  load,  by 
cutting  into  the  tube  between  the  terminal  box  and  the  station 
and  using  test  lamps,  it  can  be  determined  by  the  difference  in 
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voltage  on  which  side  of  the  cut  the  fault  lies.  Although  the 
pressure  is  low,  and  is  not  considered  dangerous,  there  is  no 
little  danger  from  the  flash  in  lifting  the  catcher  on  a  heavy 
short-circuit.  A  knowledge  of  the  soil  is  helpful.  Electrolysis 
is  the  chief  enemy  of  the  tube  system. 

STREET-LIGHTING  SYSTEM. 

Trouble  in  the  street-lighting  system  consists  of  opens, 
grounds,  short-circuits  and  crosses  with  other  live  wires.  A 
daily  test  is  made  of  the  insulation  resistance  of  all  circuits 
supplied  directly  from  the  main  generating  plant  in  South  Bos¬ 
ton.  During  the  day  a  direct-current  generator  in  the  station 
delivering  500  volts  with  a  small  current  output  is  used  in  the 
location  of  faults,  a  single  spark  showing  in  proving  a  loop  or 
testing  to  ground.  The  operator  makes  any  connections  which 
are  designated  by  the  troubleman.  At  night,  if  the  trouble  is 
overhead,  grounds  and  short-circuits  can  be  traced  by  patrol¬ 
ling.  For  the  location  of  faults  in  underground  cables  the  use 
of  interrupted  current  has  long  been  in  vogue,  for  both  alive 
and  dead  circuits.  The  interrupted  current  is  applied  at  regu¬ 
lar  intervals  by  hand  between  the  grounded  cable  and  earth, 
the  cable  being  explored  with  coil  and  telephone  receiver.  On 
account  of  the  incasement  of  the  Edison  direct-current  tubes 
in  interconnected  iron  pipe,  the  results  of  this  method  of  test¬ 
ing  proved  so  inaccurate  in  the  direct-current  service  that  it 
has  been  abandoned. 

TRANSMISSION  TROUBLES. 

Transmission-line  troubles  are  the  most  serious  on  account 
of  the  large  amount  of  energy  involved,  the  high  voltage  em¬ 
ployed  and  the  commercial  importance  of  continuous  service. 
With  circuits  of  2300  volts  and  4000  volts  potential  it  is  pos¬ 
sible  by  the  use  of  a  separate  bus  and  one-to-one  transforma¬ 
tion  to  continue  a  grounded  circuit  in  operation,  while  any 
trouble  on  a  6900-volt  or  13,800-volt  line  means  that  the  line  is 
out  of  commission  until  the  fault  is  repaired.  If  the  line  is 
overhead  and  underground  in  its  makeup,  it  is  determined  as 
soon  as  possible  in  which  section  the  fault  lies.  To  facilitate 
this  the  company  has  recently  installed  high-tension  section- 
alizing  oil-switches  directly  on  the  lines,  where  the  circuits  have 
taps  to  different  substations,  and  in  one  long  circuit  an  oil 
switch  is  installed  at  the  midway  point  in  a  manhole.  The 
switches  on  the  overhead  lines  are  mounted  within  easy  reach 
of  the  linemen  and  can  be  operated  alive  in  emergencies. 
They  save  a  great  deal  of  time  in  localizing  trouble  and  in 
cutting  down  hours  of  patrolling.  Having  discovered  the  sec¬ 
tion  in  which  the  fault  occurs,  the  rest  of  the  line  is  placed 
in  service  and  the  fault  located  by  inspection  of  terminals,  pot- 
heads,  manholes  or  overhead  services.  If  a  heavy  current  is 
forced  through  a  fault  danger  exists  of  burning  out  other 
cables  near  the  affected  one  or  of  destroying  by  combustion  the 
conducting  path  through  the  insulating  medium.  When  all 
other  methods  fail  recourse  must  be  had  to  the  cut-and-try 
method,  which  consists  of  opening  the  cable  and  testing  from 
the  station  end.  The  magneto  is  used  to  some  extent  on  street¬ 
lighting  circuits  in  suburban  districts,  but  is  very  unreliable 
where  there  is  a  great  deal  of  underground  cable  in  the  circuit. 
The  speaker  exhibited  an  exploring  coil  and  telephone-receiver 
equipment  which  he  had  devised  which  can  be  used  with  either 
alternating  current  or  direct  current  on  short-circuits,  grounds 
and  opens,  on  overhead  or  underground  lines,  on  live  lines  or 
dead,  and  also  to  pick  out  the  different  legs  of  a  circuit  without 
opening  them. 

INSPECTION. 

Special  attention  is  given  in  Boston  to  the  prevention  of 
troubles  on  the  distributing  and  transmission  circuits.  Trans¬ 
mission  lines  are  rigidly  inspected  and  patrolled.  On  the  low- 
tension  direct-current  service  the  catch  boxes  are  regularly 
examined,  cleaned  and  sealed.  Manholes  are  regularly  in¬ 
spected  and  the  water  is  removed,  and  all  overhead  sections  of 
the  transmission  lines  are  inspected  daily.  Transformer  oil  is 
tested  periodically  for  moisture. 

LINE  TROUBLES  FROM  THE  STATION  VIEWPOINT. 

Mr.  Kent  stated  that  there  are  forty-six  series-arc  circuits 


supplied  from  the  South  Boston  station,  operating  at  potentials 
varying  from  3000  volts  to  8000  volts.  About  75  volis  per  lamp 
are  allowed.  Three  tests  are  made  daily  while  circuits  are  out 
of  service,  one  being  with  a  voltmeter  to  see  if  there  are  any 
direct-current  crosses,  another  with  a  50-watt,  2300-volt  to  iio- 
volt  transformer,  with  a  lamp  in  the  secondary  to  determine  if 
any  alternating-current  crosses  exist,  and  a  third  with  500- 
volt  direct  current  supplied  from  a  small  motor-generator  set 
to  determine  whether  circuits  are  open  or  not,  and  for  the  pur¬ 
pose  of  locating  any  grounded  circuit. 

ARC-CIRCUIT  TESTS. 

After  all  circuits  are  started  in  the  evening  a  voltage  test  is 
made  to  see  if  each  line  has  the  proper  number  of  lamps  burn¬ 
ing,  and  a  voltage  test  is  also  made  by  connecting  the  positive 
side  of  the  line  to  ground  through  the  voltmeter  and  then  the 
negative  side  and  noting  by  the  voltage  readings  the  number  of 
lamps  in  service.  If  the  sum  of  these  readings  is  equal  to  the 
total  reading  on  the  circuit  it  is  reported  to  the  proper  parties 
as  grounded  and  the  trouble  located.  Two  grounds  on  the  cir¬ 
cuit  are  indicated  by  the  shifting  of  the  brushes  and  a  change  in 
the  position  of  the  contact  arm  on  the  field  rheostat.  A  swing¬ 
ing  short-circuit  or  intermittent  double  ground  causes  flashings 
at  the  brushes  and  their  continual  shifting.  A  cross  with  an 
alternating-current  or  direct-current  line  is  indicated  by  vio¬ 
lent  flashing  at  the  brushes  or  the  possible  breaking  down  of 
insulating  bushings  on  various  parts  of  the  dynamo,  a  burn¬ 
out  of  an  armature  bobbin  or  the  grounding  of  it  on  the  core. 
This  usually  requires  cutting  out  of  service,  and  tests  are  made 
with  the  transformer  and  then  with  the  voltmeter.  The  arc  cir¬ 
cuits  at  South  Boston  are  protected  by  static  dischargers. 

ALTERNATING-CURRENT  LINE  TROUBLES. 

Four  2300-volt  distributing  circuits  and  eleven  interstation 
lines  are  supplied  from  the  main  plant,  the  bus  being  equipped 
with  electrostatic  ground  detectors.  Grounds  are  located  by 
transferring  each  distributing  circuit  separately  to  an  auxiliary 
bus,  which  is  supplied  from  the  regular  bus  through  a  bank  of 
transformers  of  2300  volts  to  2300  volts  winding.  If  the  ground 
is  located  on  one  of  these  services  it  is  allowed  to  remain  on 
the  auxiliary  bus  and  a  report  is  made  to  the  proper  parties. 
Otherwise  the  interstation  lines  are  cleared  one  at  a  time,  the 
load  being  transferred  in  the  process.  When  a  ground  appears 
it  is  indicated  on  the  ammeters  of  some  single  service  by  their 
rapid  fluctuations.  A  short-circuit  due  to  two  grounds  or  a 
cross  is  immediately  indicated  by  the  opening  of  the  circuit- 
breaker.  When  this  trouble  occcurs  the  line  is  again  tried  on 
the  auxiliary  bus  through  the  transformers,  and  if  the  breaker 
opens  it  is  reported.  Ten  interstation  lines  are  operated  at 
6900  volts.  The  troubles  are  similar  to  those  on  the  2300-volt 
service.  Besides  the  electrostatic  detectors  each  line  is  equipped 
with  the  Torchio  type  of  ground  detector,  which  indicates  the 
line  on  which  the  ground  exists.  The  principal  parts  are  a 
specially  designed  series  transformer  mounted  on  the  stan¬ 
dard  three-conductor  cable  at  the  end  bell,  and  an  ordinary 
telephone  relay  and  drop.  The  relay  winding  is  connected  to 
the  secondary  of  the  series  transformer,  and  the  number  of 
the  line  on  which  the  transformer  is  mounted  is  painted  on  the 
drop.  Under  normal  conditions,  when  no  ground  exists  no  cur¬ 
rent  flows  in  the  end  sheath  of  the  cable,  and  the  relay  remains 
inactive.  The  moment  a  ground  develops  current  flows  in  the 
lead  sheath,  the  relay  is  energized  by  the  secondary  current 
ffom  the  transformer  and  the  drop  falls.  The  best  results  are 
obtained  when  two  or  more  lines  are  operated  in  multiple  from 
the  same  bus.  On  this  class  of  service  when  a  single  ground 
develops  another  quickly  follows,  causing  a  short-circuit,  the 
line  then  being  automatically  cut  clear  of  the  system.  In  that 
case  a  test  with  separate  generator  is  made  to  determine  on 
what  section  the  trouble  exists,  provided  some  section  switch  in 
a  substation  has  not  already  opened. 

The  13,800-volt  service  is  supplied  by  four  lines  from  South 
Boston,  the  troubles  being  similar  to  those  on  the  6900-volt 
lines,  but  more  violent.  Each  line  is  equipped  with  the  Tor¬ 
chio  detector.  Since  this  service  was  installed  there  have  been 
but  two  cases  where  a  single  ground  developed  where  the  sec- 
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tion  in  which  it  existed  was  located  and  cut  out  before  a  short- 
circuit  occurred.  Three  of  the  substations  supplied  from 
6(;oo-volt  and  all  from  the  i.t.200-volt  service  are  equipped  with 
aluminum-cell  lightning  arresters.  After  troubles  are  remedied 
a  test  is  made  on  a  separate  generator  at  maximum  running 
voltage  from  live  to  thirty  minutes  before  the  line  is  placed  in 
service.  I'he  company  also  numbers  the  phases  of  all  lines, 
taking  the  station  bus  as  a  basis,  checking  to  correspond  in 
the  substations,  so  that  corresponding  conductors  can  be  found 
and  placed  in  the  proper*  phase  when  connecting  back  into 
service. 


Electrical  Growth  in  Boston. 


rile  recently  published  report  of  W'ire  Commissioner  James 
K.  Cole,  of  Boston,  shows  that  sulistantial  gains  are  being  made 
in  the  electric-service  facilities  of  the  city  from  year  to  year 
On  Jan.  31,  iqii,  the  total  rating  of  steam  boilers  in  Boston 
electric  power  plants  was  150,515  hp,  compared  with  147,846  hp 
in  1910;  the  rating  of  engines,  including  steam  turbines  and  gas 
engines,  was  226,189  hp,  as  against  223,504  hp  the  year  before, 
and  the  rating  of  electric  motors  in  service  was  342,188  hp, 
compared  with  331,763  hp  in  1910.  The  number  of  electric 
motors  increased  in  the  year  from  19,658  to  20,904,  and  the  aver¬ 
age  size  of  electric  motors  decreased  from  17,4  hp  to  16.3  hp, 
showing  that  the  smaller  user  is  tending  to  avail  himself  more 
and  more  of  electric  service.  Practically  all  the  increase  in 
total  motor  horse-power  utilized  was  effected  in  central-station 
and  isolated-plant  service,  the  total  rating  of  the  motors  of  the 
Boston  Elevated  Railway  Company  being  nearly  identical  in 
both  years,  or  271,545  hp.  The  use  of  central-station  power 
increased  much  more  rapidly  in  the  year  than  the  application  of 
motors  to  isolated-plant  service.  The  Edison  Electric  Illumi¬ 
nating  Company  gained  about  8500  hp  in  motors,  the  isolated- 
plant  gain  being  about  1300  hp.  The  present  rating  of  motors 
in  Edison  service  is  52,147  hp,  the  isolated-plant  motors  figur¬ 
ing  15.984  hp.  The  Edison  company  maintains  the  largest  gen¬ 
erating  rating  in  the  city,  its  prime  movers  being  rated  at 
(/),200  hp,  with  the  Boston  Elevated  Railway  Company  second 
with  74,950  hp,  and  isolated  plants  third  with  50,672  hp.  The 
average  rating  of  the  railway  motors  used  in  Boston  is  about 
J2  hp  and  the  average  rating  of  each  motor  used  on  Edison 
service  is  4.3  hp.  The  isolated-plant  motors  have  an  average 
rating  of  9.2  hp  each. 


District  Heating  Association  at  Pittsburgh. 


The  third  annual  convention  of  the  Xational  District  Heat¬ 
ing  Association  at  Pittsburgh.  Pa.,  was  opened  on  rnesday 
afternoon,  June  6,  with  the  official  address  of  its  president,  Mr. 
(leorge  W.  Wright,  of  Baltimore.  Mr.  Wright  called  attention 
to  the  widening  field  opening  before  the  district-heating  indus¬ 
try,  and  referred  to  the  new  problems  in  administration,  opera¬ 
tion,  rates,  meters,  etc.,  which  managers  are  now  required  to 
solve.  The  president  congratulated  the  three-year-old  associa¬ 
tion  upon  its  rapid  growth  into  an  important  position  and  de¬ 
clared  his  hope  that  the  present  session  of  the  org.'inization 
might  be  the  most  memorable  within  its  annals. 

The  convention  was  then  welcomed  to  Pittsburgh  by  Mr. 
Robert  Garland,  vice-president  of  the  Chamber  of  Commerce, 
and  by  Mr.  H.  M.  Irons,  assistant  city  solicitor,  who  spoke  on 
behalf  of  Mayor  Magee.  The  Pittsburgh  men  referred  with 
pride  to  the  pre-eminent  position  of  the  city  as  an  iron,  steel 
and  electrical  manufacturing  center,  and  Mr.  Irons  cited  the 
statement,  of  interest  to  the  heating  men.  that  75  per  cent  of  the 
l)ipe  used  in  this  country  is  made  in  Pittsburgh. 

The  report  of  the  secretary-treasurer.  Mr.  I).  L.  Gaskill,  of 
Greenville.  Ohio,  next  presented,  showed  the  financial  and  busi¬ 
ness  affairs  of  the  association  to  be  in  a  flourishing  condition, 
and  he  was  accorded  a  vote  of  thanks. 

The  report  of  the  committee  on  data,  of  which  Mr.  E.  J. 


Kiefer,  of  Easton,  Pa.,  is  chairman,  was  then  read  by  Mr. 
A.  D.  Spencer,  of  Detroit.  Therein  the  committee  presented  a 
number  of  card  and  record  exhibits  the  purpose  of  which  is  to 
attain  a  more  uniform  system  of  accounting  among  member 
companies  so  that  operating  data,  costs,  income,  etc.,  may  be 
intelligently  compared  and  considered.  The  exhibits  included 
service-connection  cards,  meter-test  cards,  main  and  pipe 
records,  customer-record  cards,  etc.,  all  accompanied  by  ex¬ 
planatory  notes.  The  report  concluded  with  a  review  of  the 
conditions  of  fuel  costs,  distance  of  transmission,  temperature 
range,  prevailing  humidity  and  winds,  and  length  of  season 
which  affect  heating  rates.  .\t  the  suggestion  of  Secretary 
(jaskill  the  data  committee  was  continued  until  the  following 
convention,  and  asked  to  submit  its  completed  report  for  the 
association’s  approval  at  that  time. 

.\  paper  by  Mr.  J.  B.  Holbrook,  of  New  York,  on  “The 
Heating  and  Ventilating  Equipment  of  the  City  Investing 
Building.  New  York,”  was  next  read  by  Secretary  Gaskill  in 
Mr.  Holbrook’s  absence.  The  paper  included  a  general  descrip¬ 
tion  of  the  mechanical  and  electrical  plant  of  this  thirty-three- 
story  structure,  the  largest  office  building  in  the  world.  As  the 
structure  rises  470  ft.  above  Broadway,  some  unusual  but  neces¬ 
sary  departures  were  required  in  laying  out  the  equipment. 
The  building  has  its  own  isolated  plant  and  is  equipped  through¬ 
out  in  the  most  modern  manner.  It  is  heated  on  the  two-pipe 
up-feed,  vacuum-return  system,  with  direct  radiation  of  the 
exhaust  steam  from  the  power-plant  apparatus.  .Adequate  ven¬ 
tilation  is  accomplished  by  motor-driven  blower  fans  o^  both 
the  exhaust  and  supply  types. 

The  next  paper,  by  Mr.  George  VV.  Wright,  of  Baltimt^re. 
Md.,  on  the  subject  of  “Handling  Customers,”  pointed  out  the 
necessity  of  keeping  present  steam-heating  customers  satisfied 
with  their  service.  Discontinuances  mean  severe  revenue  losses, 
for  prospective  users  are  limited  to  the  territory  covered  by 
existing  steam  lines.  Mr.  Wright  gave  a  number  of  pointed 
items  of  advice  on  the  subject  of  educating  new  and  old  cus¬ 
tomers  to  use  steam  heat  properly,  frequent  reading  of  meters, 
estimates  of  cost,  handling  of  complaints  and  sources  of  reve¬ 
nue  loss.  His  paper,  which  will  be  presented  in  abstract  with 
full  discussion  in  a  future  issue  of  Electrical  World,  was  dis¬ 
cussed  by  Messrs.  Cadwallader  Evans,  of  Pittsburgh;  J.  A. 
Donnelly,  of  New’  York;  A.  S.  .\rmguac,  of  New’  York;  R.  D. 
De  Wolf,  of  Rochester,  N.  Y. ;  W.  H.  Schott,  of  Chicago; 
Warren  Partridge,  of  Springfield,  Ill.;  A.  C.  Rogers,  of  Toledo 
Ohio,  and  S.  C.  Garner,  of  Hazleton,  Pa. 

On  Wednesday  morning  a  paper  on  “Heating  Franchises,” 
by  Mr.  C.  A.  Gillham,  of  Chicago,  was  read  by  Mr.  W.  H. 
Schott  in  the  author’s  absence.  Mr.  Gillham  outlined  those 
salient  features  and  vital  points  w’hich,  he  said,  should  be 
guarded  in  preparing  such  a  franchise,  and  enumerated  among 
the  subjects  to  be  considered  those  of  legality,  use  of  streets 
and  alleys,  extensions  to  lines,  rates,  method  of  estimatin;; 
radiation,  service  guarantee,  franchise  terms,  city  protection, 
franchise  tax  and  franchise  forfeiture.  Plants  which  have  been 
required  to  make  extensions  without  adequate  return  have 
suffered  loss  and  injury  to  their  service,  so  that  Mr.  Gillbair 
suggested  the  introduction  of  a  clause  guaranteeing  a  given 
amount  of  radiation  for  each  foot  of  main  extension.  The 
author  also  advised  permitting  the  statement  of  only  maxinui  n 
and  flat  rates  in  the  franchise,  leaving  further  rate  detail  to  the 
company’s  discretion.  In  closing,  typical  franchise  clauses  were 
submitted  with  the  paper.  Mr.  P.  Mueller,  of  Erie,  Pa., 
referred  to  his  own  required  payment  of  a  police  tax  per  foot 
of  main  in  addition  to  his  franchise  tax,  and  Mr.  G.  W.  Wright 
said  that  in  Baltimore  an  easement  tax  has  been  substituted  for 
the  franchise  charge.  Mr.  J.  L.  Hecht,  of  Chicago,  suggested 
the  value  of  a  clause  making  a  railroad  company  liable  for 
damages  and  expense  sustained  by  public-utility  corporations 
incident  to  the  elevation  or  change  of  the  former’s  tracks.  Mr. 
W.  H.  Schott,  of  Chicago,  referred  to  franchise  conditions  at 
Indianapolis,  Ind. 

Prof.  John  R.  .Mien,  of  the  University  of  Michigan,  .^nn 
.\rbor,  next  presented  a  highly  interesting  paper  giving  the 
results  of  some  original  investigations  on  the  transmission  of 
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heat  through  radiating  surfaces  conducted  at  the  university. 
These  tests  showed  that  while  under  average  room  and  steam 
temperatures  the  transmission  coefficient  remains  practically 
constant,  the  coefficient  is  varied  with  the  difference  of  tem¬ 
peratures  and  the  presence  of  cold  surfaces,  such  as  glass  win¬ 
dows,  etc.  Humidity  also  slightly  affects  the  coefficient  in  an 
unexpected  manner,  reducing  rather  than  increasing  the  coeffi¬ 
cient  as  the  moisture  contents  approaches  100  per  cent  satura¬ 
tion.  Tests  on  painting  radiators  with  enamels,  bronzes,  lead 
pigments,  etc.,  showed  that  the  bronzes  reduce  the  transmission 
as  much  as  25  per  cent  below  that  of  the  unpainted  radiator, 
while  the  enamels  and  lead  and  zinc  paints  show  practically  no 
loss  in  transmission.  light  terra-cotta  enamel  actually  in¬ 
creased  the  heating  efficiency  4  per  cent  beyond  the  unpainted 
surface.  These  results  show  that  the  heating  action  is,  in  fact, 
a  surface  effect  which  depends  very  little  upon  the  material 
of  the  radiator.  Professor  .\llen  also  appended  tables  giving 
coefficients  for  fan-coil  radiators,  condenser-tube  interchange, 
etc.,  showing  the  effect  of  velocity  of  flow  on  the  results. 

In  the  discussion  Mr.  A.  C.  Rogers,  of  Toledo,  confirmed 
Professor  Allen's  results  with  a  citation  of  tests  made  by  paint 
manufacturers,  and  said  that  in  Toledo  he  is  prosecuting  a 
campaign  of  education  which  has  already  resulted  in  a  number 
of  radiators  being  changed  from  bronze  to  enamel.  Mr.  Rogers 
also  referred  to  the  presence  of  humidity  as  affecting  the  sen¬ 
sible  temperature,  stating  that  while  76  deg.  is  often  necessary 
for  comfort  with  dry  air,  70  deg.  may  be  found  ample  with 
higher  humidity.  Mr.  Warren  Partridge,  of  Springfield,  Ill., 
observed  wdth  a  smile  that  the  aluminum-bronze  paint  so  uni¬ 
versally  employed  for  coating  radiators  might  be  better  used  as 
an  insulator  for  lagging  steam  pipes,  and  asked  whether  any 
simple  paint  material  is  available  for  insulating  such  pipes. 
Mr.  J.  A.  Donnelly,  of  New  York,  insisted  that  radiation  data 
of  actual  value  should  be  determined  from  commercial-scale 
installations  under  practical  conditions  of  inattention  and  neg¬ 
lect.  Mr.  R.  D.  DeWolf,  of  Rochester,  observed  that  the  per¬ 
sonal  element  of  the  attendant  will  always  be  involved  in  such 
tests.  Mr.  J.  L.  Hecht,  of  Chicago,  in  discussing  condenser- 
heat  exchange,  said  that  with  a  velocity  of  4  ft.  per  second  300 
heat  units  per  square  foot  of  surface  per  degree  difference  in 
temperature  is  obtained,  and  that  increasing  the  velocity  to  7  ft. 
per  second  improves  the  transmission  by  about  17  per  cent,  be¬ 
yond  which  point  no  higher  values  are  obtained,  whatever  may 
be  the  velocity. 

Mr.  F.  C.  Chambers,  of  Springfield,  Ill.,  next  read  a  paper 
giving  some  results  of  measuring  the  station  load  of  the 
Springfield  Light,  Heat  &  Power  Company’s  plant  with  Ven¬ 
turi  and  General  Electric  flow  meters.  Following  a  description 
of  the  mechanical  and  electrical  features  of  the  installation,  the 
author  gave  the  results,  in  quantity  of  steam,  of  hourly  read¬ 
ings  of  the  steam-flow  meters  as  well  as  the  water  circulated 
in  the  hot-water  system  as  measured  by  Venturi  meters.  Tests 
of  individual  customers’  installations  were  also  appended. 

The  meeting  on  Thursday  morning  was  opened  by  Mr.  R.  D. 
DeWolf,  of  Rochester,  N.  Y.,  with  his  paper  “The  Prepara¬ 
tion  of  a  Rational  Rate  Syitem.”  For  steam-heating  service 
Mr.  DeWolf  recommended  three-rate  systems  of  charging, 
each  made  up  of  a  customer  charge,  a  maximum-demand  charge 
and  a  quantity  or  consumption  charge.  He  presented  some 
examples  of  such  rates  as  developed  for  live-steam,  exhaust- 
steam  and  combined  heating-and-power  service.  In  the  lat¬ 
ter  combination  service  some  especially  interesting  rela¬ 
tions  were  w'orked  out,  assigning  proportionate  steam  and 
electrical  charges  for  the  respective  services  delivered  by 
the  plant.  The  algebraic  expressions  for  these  rates,  as 
l)roposed  by  Mr.  DeWolf,  will  be  given  in  another  number  of 
the  Electrical  World.  Mr.  Warren  Partridge  reviewed  the  ele¬ 
ments  of  a  rational  system  of  rates,  and  Mr.  A.  D.  Spencer, 
while  admitting  the  scientific  accuracy  of  the  schedule  pro¬ 
posed  by  Mr.  DeWolf,  observed  that  frequently  simplifications 
have  to  be  made  on  account  of  customers  and  legislative 
rulings. 


A  paper  on  “Superheated  Steam”  was  next  presented  by  Mr. 
W.  E.  Dowd,  of  Philadelphia,  in  which  he  drew  attention  to  the 
economics  in  transmission  and  consumption  of  steam  heated 
above  its  normal  temperature  corresponding  to  its  pressure. 
In  the  case  of  steam-engine  consumption  this  saving,  he  said, 
ranges  from  i  per  cent  to  3  per  cent  per  100  deg.  of  superheat. 
For  process  or  heating  service,  as  in  kettles,  driers,  stills,  etc., 
superheated  steam,  heated  in  a  separately  fired  superheater,  has 
the  advantage  of  husbanding  the  valuable  latent  heat  present 
and  often  effects  savings  of  25  per  cent.  Temperatures  up  to 
1000  deg.  P'ahr.  have  been  reached  in  commercial  use.  A  rep¬ 
resentative  of  the  Edison  Illuminating  Company  of  Detroit 
told  of  an  experience  in  superheating  the  steam  from  the  22C)0-hp 
boilers  in  the  Del  Ray  station,  and  cited  the  results  of  the 
honeycombing  it  produced  in  cast-iron  fittings.  These  effects, 
said  Mr.  Dowd,  are  attributable  to  temperature  variations  which 
strain  the  metal,  although  steel  withstands  such  action  w’ithout 
injury.  Mr.  Dowd  also  added  that  superheated  exhaust  steam 
is  practicable  for  process  purposes  up  to  150  deg.,  beyond  which 
some  auxiliary  use  of  the  latent  heat  should  be  made  to  secure 
an  efficient  installation.  Sometimes  such  applications  are  re¬ 
quired,  however,  for  insurance  reasons.  In  answ'er  to  Mr.  A. 
C.  Rogers’  reference  to  large  and  rapid  temperature  variations 
obtained  from  superheaters  Mr.  Dowd  declared  that  the  guar¬ 
antees  of  good  equipment  are  limited  to  15  deg.  variation  from 
90  per  cent  boiler  load  up  to  extreme  overload.  Replying  to 
Mr.  Evans’  suggestion  the  author  declared  that  in  special  cases 
exhaust  steam  from  prime  movers  can  be  superheated  to 
advantage  before  being  distributed  for  heating  purposes.  Mr. 
R.  D.  DeWolf,  of  Rochester,  pointed  out  that  with  present 
condensation  methods  of  heating-service  measurement  custom¬ 
ers  receiving  superheated  steam  might  obtain  more  than  their 
share  of  heat  for  the  same  cost. 

Mr.  W.  J.  Kline,  of  Lockport,  X.  Y.,  opened  the  afternoon 
session  with  a  paper  describing  the  atmospheric  system  of 
house  piping,  which  employs  the  hot-water  type  of  radiation. 
Steam  is  admitted  to  the  top  of  the  radiators  and  the  water 
which  collects  below  in  the  coils  serves  as  an  economizer  in 
removing  the  sensible  heat  remaining  in  the  condensation.  A 
graduated  valve  installed  at  the  top  of  the  radiator  enables  the 
amount  of  steam  in  the  radiator  to  be  controlled  with  nicety. 
The  advantages  offered  by  this  type  of  radiation,  as  enumerated 
by  Mr.  Kline,  are :  I^w'  operating  pressure  without  mechanical 
circulating  means,  ease  of  regulation  by  graduated  valve,  elimi¬ 
nation  of  noise  by  bringing  steam  into  top  of  radiators,  control 
of  heat,  and  elimination  of  vents  and  possible  odors. 

Mr.  Kline’s  paper  was  followed  by  one  by  Mr.  C.  Rogers, 
of  Toledo,  Ohio,  in  which  were  illustrated  and  described  vari¬ 
ous  types  of  hot-water-heating  systems  and  the  method  of  con¬ 
necting  them  to  a  district-heating  plant.  The  schemes  outlined 
included  a  single-belt,  one-pipe  series  underfeed  gravity  sys¬ 
tem,  a  similar  but  two-belt  system,  a  two-pipe  system  with 
parallel  mains,  a  similar  system  with  parallel  but  opposed 
mains  a  pressure-gravity  system,  a  series-coil  pressure  system, 
etc.  Mr.  Rogers  pointed  out  that  a  general  supervision  of 
house  installations  is  entailed  upon  the  engineering  department 
of  the  heating  company,  and  observed  that  many  owners  will 
be  satisfied  with  results  from  their  private  plants  which  tliey 
would  not  tolerate  from  a  district-heating  system.  In  closing 
the  author  recommended  overfeed  systems,  especially  of  the 
multiple,  gravity  or  pressure  type,  for  buildings  more  than  three 
stories  high  having  attic  room  to  accommodate  the  mains. 

The  report  of  the  committee  on  radiation,  which  w’as  read  by 
Mr.  DeWolf,  recounted  the  trials  and  difficulties  of  the  com¬ 
mittee  in  attempting  to  secure  uniform  data  or  constants  in  use 
by  member  companies.  Blueprints  of  a  small  dwelling  were 
furnished  to  members  by  mail,  with  the  request  that  the  radia 
tion  required  be  computed,  and  the  results,  together  with  an 
estimation  of  the  way  in  which  they  were  obtained,  be  returned 
to  the  committee.  Of  the  fourteen  replifes  received  ten  gave 
the  data  asked  for,  but  each  correspondent  was  found  to  have 
used  a  different  formula  with  results  varying  widely.  The  com- 
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mittee,  therefore,  tendered  its  regrets  that  better  results  had 
not  been  accomplished  by  it,  and  was  continued  over  to  the 
following  convention  session. 

On  Thursday  morning,  following  the  adoption  of  a  new  con¬ 
stitution,  which  was  approved  after  a  number  of  amendments, 
the  convention  elected  officers  as  follows :  President,  Mr.  A.  D. 
Spencer,  Detroit,  Mich.;  first  vice-president,  Mr.  Warren 
Partridge,  Springfield,  Ill.;  second  vice-president  Mr.  R.  D. 
DeWolf,  Rochester,  N.  Y. ;  third  vice-president,  Mr.  Cad- 
wallader  Evans,  Pittsburgh;  secretary-treasurer,  Mr.  D.  L. 
Gaskill,  Greenville,  Ohio;  members  of  the  executive  com¬ 
mittee:  Messrs.  E.  J.  Kiefer,  Easton,  Pa.;  J.  L.  Hecht,  Chi¬ 
cago,  and  G.  W.  Wright  Baltimore,  Md.,  past-president. 

A  feature  of  the  Pittsburgh  meeting  was  the  enjoyable  enter¬ 
tainment  program  arranged  by  the  local  committee,  headed  by 
Mr.  G.  R.  Folds.  A  theater  party  was  provided  for  Tuesday 
evening,  and  on  Wednesday  afternoon  the  convention  became 
the  guests  of  the  Westinghouse  Electric  &  Manufacturing 
Company  on  an  inspection  trip  through  the  works  of  the 
Westinghouse  interests  at  East  Pittsburgh.  Returning  to  the 
city,  the  party  was  taken  to  the  Pittsburgh  Natatorium,  where 
a  refreshing  swim  was  enjoyed.  On  Wednesday  evening  the 
association  smoker  and  reception  was  held  on  the  roof-garden 
of  the  twenty-four-story  Oliver  Building,  overlooking  the  lights 
of  the  city.  Entertainment  was  furnished  by  the  Westinghouse 
orchestra  in  addition  to  professional  talent.  On  Friday  morn¬ 
ing  the  delegates  visited  the  plant  of  the  National  Tube  Com¬ 
pany,  at  McKeesport.  During  the  sessions  of  the  convention 
the  ladies  were  entertained  by  automobile  trips  to  points  of 
interest  about  Pittsburgh. 


A  Problem  of  the  Trolley  Return  Circuit. 

In  a  recent  Franklin  Institute  paper  Dr.  C.  P.  Steinmetz  said 
that  the  electric  railway  presents  an  unexplored  phenomenon 
of  every-day  occurrence.  Referring  to  the  case  of  a  soo-volt 
direct-current  system,  he  said  that  while  the  car  passes  along 


the  track  the  current  flows  from  the  wheels  down  into  the 
rails,  and  then  in  the  rails  to  the  station,  as  shown  diagram- 
matically  in  Fig.  i.  At  the  point  /f®  the  current  enters  the  rail 
from  the  wheel.  To  the  left  of  this  point  it  flows  toward  the 
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Fig.  2 — Current  Distribution  in  Rail  Behind  Moving  Car. 


left,  as  indicated  by  the  arrow  a.  To  the  right  of  it  is 
supposed  to  flow  toward  the  right,  as  indicated  by  b,  and  at 
the  point  Ao  the  current  in  the  rail  thus  is  supposed  to  reverse. 
However,  the  current  cannot  instantly  reverse  in  the  entire  rail 
section,  but  the  same  screening  effect  of  the  magnetic  field  in 
the  conductor  which  causes  unequal  current  distribution  with 


an  alternating  current  makes  it  impossible  for  the  current 
inside  of  the  conductor  to  reverse  instantly;  and  in  the  first 
moment,  the  reverse  current  b  thus  flows  only  on  the  very  top 
surface  of  the  conductor,  and  only  gradually  penetrates  deeper 
into  the  conductor,  and  before  the  current  flows  uniformly 
throughout  the  entire  rail  section  in  the  new  direction  b,  the 
car  has  moved  hundreds  or  even  thousands  of  feet.  Thus,  the 
current  distribution  in  the  rail  behind  the  moving  car,  in  the 
successive  sections  At  is  as  indicated  approximately 

in  Fig.  2,  where  the  black  or  shaded  portion  of  the  rail  shows 
the  section  in  which  the  current  has  already  reversed,  the 
unshaded  portion  the  unreversed  part ;  that  is,  that  part  in 
which  the  current  still  flows  in  opposition  to  the  re¬ 
sultant  current  flow  is  running  forw’ard  instead  of  back¬ 
ward.  The  obvious  result  is  an  increase  of  the  effective  re¬ 
sistance  of  the  rail  return,  which  immediately,  behind  a  high¬ 
speed  car,  may  be  very  considerable.  Nevertheless,  this  phe¬ 
nomenon,  which  occurs  hourly  all  over  the  country,  has  never 
been  investigated,  and  its  existence  has  not  even  been  recog¬ 
nized. 


German  Technical  Universities. 


Vol.  XVIII  of  the  Proceedings  of  the  Society  for  the  Promo¬ 
tion  of  Engineering  Education  contains  an  interesting  paper 
by  Prof.  George  H.  Shepard,  of  Syracuse  University,  entitled 
“Notes  on  German  Technical  Universities.”  There  are  nine 
of  these  institutions,  or  “technische  hochschule,”  located  re¬ 
spectively  at  Hanover,  Charlottenburg,  Dresden,  Munich, 
Karlsruhe,  Aachen,  Brunswick,  Stuttgart  and  Darmstadt.  Pro¬ 
fessor  Shepard  says  that  the  difference  between  the  methods 
of  the  German  technical  schools  and  our  own  arises  funda¬ 
mentally  from  three  causes,  as  follows :  The  German  student 
has  had  a  more  advanced  entrance  preparation  than  the  Ameri¬ 
can,  is  older  and  more  mature  while  taking  the  technical  course, 
and  the  German  system  is  designed  to  develop  the  best  men  to 
the  utmost  with  little  regard  to  what  becomes  of  the  rest. 
On  the  other  hand,  the  American  system  is  intended  to  make 
industrially  valuable  engineers  out  of  as  much  as  possible  of 
the  raw  material  that  comes  to  it.  Before  being  admitted  to  a 
German  technical  school  as  a  candidate  for  its  first  degree 
the  applicant  must  present  the  final  diploma  of  a  German  sec¬ 
ondary  school  or  its  equivalent.  The  course  in  the  secondary 
schools  is  nine  years,  and  to  some  extent  corresponds  to  the 
curriculum  of  our  regular  college  courses.  Electrical  engi¬ 
neers  must  have  at  least  one  year  of  practical  experience  before 
obtaining  a  degree,  which  may  be  obtained  prior  to  entering 
the  electrical  course ;  otherwise  half  of  it  may  be  obtained  dur¬ 
ing  summer  vacations.  German  universities  also  admit  stu¬ 
dents  who  are  not  qualified  to  pass  the  regular  entrance  require¬ 
ments.  There  are  two  classes  of  these,  namely,  “hearers,”  who 
receive  an  academic  certificate  for  their  work,  and  “visitors,” 
who  follow  only  a  single  course  and  who  do  not  receive  any 
academic  certificate.  The  age  of  a  German  electrical  or 
mechanical  engineer  on  beginning  his  professional  career  is 
twenty-five  years,  the  corresponding  age  of  the  American  engi¬ 
neer  being  twenty-four  years.  Professor  Shepard  states  that 
the  military  service  the  Germans  must  undergo  is  of  more  value 
to  a  student  than  Americans  commonly  suppose,  as  the  life 
of  a  soldier  builds  up  the  student’s  health,  teaches  him  to  be 
orderly,  neat  and  systematic,  while,  more  important,  in  a  mili¬ 
tary  service  he  may  learn  organization,  discipline,  administra¬ 
tion  and  the  handling  of  men. 

Referring  to  the  American  system  of  daily  markings,  exami¬ 
nations  and  the  general  oversight  of  students.  Professor  Shep¬ 
ard  says  that  the  Germans  claim  that  this  system  makes  a  stu¬ 
dent  dependent  and  morally  weak,  and  that  their  system 
develops  men  more  strongly  self-reliant.  Professor  Shepard 
says  that  doubtless  it  does  so  in  the  case  of  those  who  survive 
it,  but  it  seems  to  him  very  much  like  the  Indian  method  of 
building  a  strong  physical  constitution,  under  which  any  Indian 
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who  could  not  stand  everything  could  not  possibly  live  to  Worcester  Street-Lighting  Case, 

grow  up.  While  the  course  offered  to  the  German  student  is  - 

purely  elective,  the  requirements  as  to  passing  examinations  on  Massachusetts  Gas  &  Electric  Light  Commission  gave 

certain  subjects  and  limiting  alternatives  to  some  '  others  continued  hearings  on  May  23  and  24  at  Worcester  upon  the 

restrict  the  instruction  practically  to  a  prescribed  course,  as  in  Petition  of  Mayor  Logan  for  a  reduction  in  the  prices  charged 

this  country  Worcester  Electric  Light  Company  for  street-lighting 

The  German  claim  for  special  thoroughness  in  educational  service.  The  full  board  was  present.  1  he  petitioners  were 

methods  is  based  upon  the  student  being  placed  on  his  honor  represented  by  Messrs.  Thayer,  Anderson  and  Vaughan,  of  the 

and  given  complete  freedom,  and  on  the  extensive  use  of  prac-  city  law  department,  and  the  company  by  Everett  W.  Burdett, 
tical  examples,  both  in  the  laboratory  and  in  the  drafting-room.  Esq.,  of  Boston.  Interest  centered  upon  a  protracted  direct 
and  of  problem  work.  Commenting  upon  this  Professor  and  cross-examination  of  Mr.  Fred  H.  Smith,  general  manager, 
Shepard  says  that  the  first  cause  doubtless  produces  the  desired  the  second  day,  on  testimony  given  by  President 

effect  in  the  work  of  those  students  who  are  earnest  and  con-  George  T.  Dewey,  of  the  company.  The  company’s  estimates 

scientious  in  the  face  of  abundant  opportunity  to  be  otherwise  c»f  cost  were  printed  in  the  issue  of  June  i. 

On  the  other  hand,  he  savs,  our  method  of  education  compen-  Smith  stated  that  the  company  figures  depreciation  on 

sates  by  getting  something  out  of  students  who  would  go  all  to  balances  left  yearly  after  previous  depreciation  is  deducted, 

pieces  under  the  German  system.  In  German  technical  uni-  He  pointed  out  that  the  evidence  of  the  petitioners  regarding 

versities  after  a  problem  has  been  assigned  the  student  is  left  6  wire  purchased  by  the  Hartford  Electric  Light  Company 

pretty  much  to  himself  in  its  solution,  it  being  held  that  the  misleading,  for  the  reason  that  the  quoted  rate  of  9.1 

student  develops  more  independence  by  being  thus  let  alone  and  cents  per  foot  applied  to  paper-insulated  w'ire,  while  the  wire 
that  the  faculty  is  too  much  occupied  otherwise  to  give  him  “sed  at  Worcester  is  insulated  with  rubber  to  a  thickness  of 

much  attention.  In  addition  to  the  first  degree  the  German  >"•.  costing  about  18  cents  per  foot  new  installed,  with  an 

technical  universities  award  the  degree  of  Doctor-Engineer,  estimated  present  value  of  about  12  cents.  The  point  was 
which  is  awarded  to  any  graduate  who  presents  an  official  cer-  brought  out  that  there  is  at  Worcester  an  additional  cost  of 
tificate  of  good  character  and  a  scientific  dissertation  which  3^2  cents  to  4  cents  per  foot  above  the  first  cost  of  the  installed 
shows  the  ability  of  the  candidate  as  an  independent  technical  "'re,  due  to  the  expense  of  tagging  the  wires  in  the  conduits, 
scientific  worker.  To  prepare  an  acceptable  dissertation  racking  them  in  the  manholes  and  getting  them  ready  for 

requires  from  one  to  two  years.  cutting  into  circuit.  From  two  to  four  men  are  required  in 

In  a  written  communication  on  Professor  Shepard’s  paper  tagging  and  racking  the  cables,  and  clerical  labor  also  has  to  be 

Dr.  Franz  Erich  Junge-Hermsdorf,  in  referring  to  a  query  of  expended  in  getting  the  cables  into  shape  on  the  books.  The 

Professor  Shepard  as  to  why  ,\merican  technical  colleges  in  four  eost  of  installing  the  cable  ran  at  about  3  cents  per  foot, 
years  equip  students  substantially  as  well  as  Germans  do  their  The  company  has  noted  very  little  depreciation  on  ducts, 
better-prepared  students  in  five  years,  said  that  the  question  is  although  some  of  the  cement-lined  ducts  first  installed  have 

not  one  of  superior  method  of  equipment,  but  of  superior  given  trouble.  Mr.  Burdett  emphasized  the  point  that  the  life 

facilities  or  conditions  which  engineers  in  this  country  encoun-  ^be  most  indestructible  duct  may  be  limited  to  fifty  years  on 
ter.  The  mere  fact,  he  said,  that  German  engineers  coming  account  of  the  growth  of  the  art.  The  company  installs  from 
to  America,  often  with  little,  if  any,  knowledge  of  the  coun-  25  per  cent  to  75  per  cent  more  ducts  than  it  needs  for  the 

try,  its  institutions  and  its  language,  are  able  to  fit  them-  moment  to  save  the  trouble  and  cost  of  re-excavation.  The 

selves  in  a  comparatively  short  time  to  the  new  surroundings  drawing  out  cables  is  about  2  cents  per  foot,  not  in- 

and  get  along  well  is  proof  both  of  the  ease  of  conditions  here  eluding  damage  that  may  be  done  to  the  cables  in  the  process, 

and  the  excellence  of  the  technical  training  they  receive  at  The  point  was  also  brought  out  that  the  municipal  arc  service 
home.  He  said  that  Americans  must  not  lose  sight  of  the  demands  a  new  duct  for  every  fifty  lamps  installed,  whereas 
fundamental  truth  that  it  is  much  easier,  industrially  speaking,  Hrge  extensions  can  be  made  to  the  commercial  lighting  and 
to  support  90,000,000  of  people  on  an  enormously  vast  and  motor  load  w’ithout  increasing  the  duct  allowance  or  drawing 
exceedingly  rich  territory  like  the  United  States  than  it  is  to  new  circuits.  Mr.  Smith  said  that  the  company  is  greatly 
support  65,000,000  people  on  a  small,  meager  territory  like  Ger-  desirous  of  installing  lamps  on  a  spacing  of  about  250  ft.  in 
many,  four-fifths  the  size  of  Texas.  The  big  cake  is  very  ^be  underground  district  instead  of  on  the  present  spacing  of 

easily  so  divided  that  every  hungry  mouth  in  the  family  has  a  from  250  ft.  to  600  ft.,  the  opinion  being  that  the  city  is 

sufficiency,  while  with  the  small  cake  there  are  required  more  insufficiently  lighted  on  the  present  basis  of  installation.  The 
ingenuity,  more  system  and  more  restraint  on  the  part  of  the  point  w’as  also  brought  out  that  the  total  cost  of  the  arc-lamp 
possessor  to  make  everybody  satisfied.  The  potentiality,  he  service  to  the  city  produced  a  revenue  for  the  company  of 
said,  of  the  United  States  rests  chiefly  on  the  abundance  of  6  cents  per  kw-hour  sold  for  street  lighting,  including  6  per 
natural  resources,  both  mineral  and  agricultural,  and  of  staples  cent  interest  on  the  investment  used  in  municipal  lighting, 
and  similar  commodities  of  a  lower  order  which  are  easily  President  Dewey  stated  that  the  company  has  been  to  large 
obtained  and  quickly  sold  in  all  markets  without  much  addi-  expense  to  determine  the  cost  of  doing  business  in  its  different 
tional  industrial  improvement.  American  capital  is  importing  departments  so  far  as  practicable,  with  the  object  of  charging 
by  the  score  high-class  talented  foreigners  possessing  just  lor  service  somewhat  closely  in  relation  to  its  cost,  after  allow- 
those  finer  qualities  w'hich  American  engineering  demands  and  ^  return  of,  say,  6  per  cent  on  the  investment.  He 

which  American  environment  cannot  impart.  He  asked  that  conceded  that  the  central-station  business  is  not  uncertain  in 

one  look  around  in  the  engineering,  designing  and  drafting  character,  but  contended  that  there  are  changes  sometimes 
departments  of  the  large  industrial  establishments  of  the  coming  rapidly  and  unexpectedly  which  must  be  faced.  In 
United  States  and  count  the  number  of  “Dutchmen”  employed  twtnty-seven  years  the  company  has  accumulated  a  surplus  of 
there,  and  add  the  number  of  Swedes,  Danes,  Norwegians  and  $370,ooo,  which  has  not  been  paid  out  to  stockholders.  The 
other  Europeans  who  have  received  their  technical  training  in  proper  depreciation  has  been  charged  off  the  plant  for  many 
Germany.  Industrial  conditions  of  Germany,  he  said,  require  years,  and  yet  the  company  has  found  it  necessary  to  build  a 
a  combination  of  Spartan  principles  and  Prussian  drill,  which  large  and  expensive  plant  within  the  past  year  and  practically 
forces  the  selection  of  the  fittest  of  the  race  for  protection  to  abandon  its  old  plant  so  far  as  the  production  of  electricity 
from  decay  and  fierce  competition.  “This  calls  for  a  thrice-  's  concerned.  If  this  plant  should  be  abandoned  and  wiped  off 
tempered  armor  of  skill  or  discipline  and  an  enlightened  leader-  the  books  it  would  nearly  destroy  the  surplus  which  has  been 
ship,  forming  a  closed  phalanx  of  physical,  mental  and  moral  accumulated  for  twenty-seven  years.  The  company  has  never 
forces.  It  affords  the  only  peaceful  way  to  supply  new-  means  paid  a  dividend  on  its  surplus.  The  point  was  brought  out  that 
of  subsistence  to  an  intelligent  population  which  increases  by  although  Worcester  has  had  a  lower  price  for  gas  than  almost 
9CX).ooc  each  year.”  all  other  cities  in  Massachusetts  the  electric  lighting  company 
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has  made  as  low  or  lower  prices  on  incandescent  lighting  than 
other  cities  correspondingly  situated. 

Continuing,  Mr.  Dewey  pointed  out  that  there  are  certain 
reasons  which  make  the  cost  of  municipal  lighting  larger  than 
in  other  cities,  as  indicated  in  the  following  table : 


STREET  LIGHTI.NG  DATA,  IQOQ. 


1 

1 

1 

Number 
of  Lam{>s. 

Invest¬ 
ment  in 
Distribu¬ 
tion 

System. 

Real  Es- 
state. 
Steam  i 
and 

Electric 

Plants. 

Total 

Assets. 

852 

$881,837 

749,459 

$337,908 

967,023 

i 

$1,472,000 

2,405,870 

Springfield . 

j  1079 

Fall  River . 

I  823 

267,980 

■  645,543 

1,141,727 

Lynn . 

1  340  arc 

^ 1820  incan 

i  579,308 

!  652,534 

These  figures  reflect  the  facts  that  the  Worcester  company 
has  had  to  invest  a  larger  amount  in  underground  conduits  and 
wires  than  other  companies,  and  that  this  is  in  the  nature  of  a 
dead  investment,  rather  than  a  productive  investment  like  the 
power  plant.  The  other  companies  have  a  much  larger  pro¬ 
portion  of  their  investment  in  power  plant.  More  than  half 
the  assets  of  the  Worcester  company  are  tied  up  beneath  the 
ground. 

Mr.  Dewey  said  that  the  limitations  of  the  coal  and  water 
supply  at  the  old  Faraday  Street  station,  the  lack  of  space  for 
boiler-room  expansion  and  the  location  of  the  plant  outside  the 
business  center  had  held  back  the  development  of  electric 
power  business  prior  to  the  establishment  of  the  new  plant  on 
Webster  Street.  He  pointed  out  that  in  Worcester  the  city 
has  the  free  use  of  ducts  costing  $135,520,  whereas  in  Spring- 
field  and  Fall  River  no  free  city  ducts  are  in  service.  The 
taxes  of  the  Worcester  company  are  larger  in  proportion  to  its 
size  than  for  any  other  company  in  the  State.  The  State  tax 
amounts  to  nearly  10  per  cent  of  the  gross  business  of  the  com¬ 
pany.  Five  years  ago  the  price  of  arc  lamps  was  reduced  from 
$103.50  to  $91.25  per  lamp  per  year,  the  company  being  able  to 
make  the  reduction  by  using  the  magnetite  lamp.  It  is  ex¬ 
pected  that  the  additional  business  in  sight  will  not  for  the 
present  offset  the  effect  of  increased  cost  due  to  the  building 
of  the  new  station.  Mr.  Burdett  brought  out  the  point  that 
the  company  has  had  no  contract  with  the  city  for  five  years 
and  that  such  a  condition  of  uncertainty  justifies  the  fixing  of 
a  still  higher  price  by  the  board  than  where  a  contract  can  be 
effected. 

1  he  further  point  was  made  that  Worcester’s  length  of 
wires  in  conduits  is  3,122,494  ft.,  compared  with  1,312,435  ft.  in 
Springfield,  322,388  ft.  in  Fall  River  and  452,640  ft.  in  Lynn. 
The  company  contended  that  there  is  no  other  city  in  the  coun¬ 
try  having  so  large  a  proportion  of  underground  conduit  in 
relation  to  its  size.  Mr.  Dewey  emphasized  the  fact  that  the 
cost  of  the  single  item  of  a  cable  connection  between  the  new 
and  the  old  plants  was  $220,000.  This  investment  was  abso¬ 
lutely  necessary,  otherwise  the  company  would  have  been 
obliged  to  change  its  distribution  center  to  the  new  plant  and 
thereby  incur  a  great  expense  for  a  new  system  of  feeders, 
entirely  rearranged,  and  necessitating  the  abandonment  of  a 
very  large  part  of  the  existing  investment.  Mr.  Dewey  stated 
that  if  any  reduction  in  rates  is  to  be  made  it  should  be  in  the 
field  of  incandescent  lighting,  since  the  company’s  residence 
and  commercial  lighting  service  is  growing  with  considerable 
rapidity.  Illustrating  the  effect  of  depreciation,  Mr.  Dewey 
said  that  the  electric  lighting  and  power  business  is  practically 
a  new  industry,  being  not  much  over  twenty-five  years  old,  and 
it  lacks  the  data  bearing  upon  depreciation  which  an  old  in¬ 
dustry  like  cotton  manufacture  possesses.  The  arc  lamps  in 
use  five  years  ago  were  sold  at  $i  apiece,  and  it  is  impossible 
to  state  how  soon  the  present  types  of  lamp  may  not  have  to 
be  disposed  of  as  a  result  of  the  progress  of  the  art.  The 
hearing  was  continued. 


Massachusetts  Commission  News. 


The  Massachusetts  Gas  and  Electric  Light  Commission  has 
made  public  its  twenty-sixth  annual  report,  covering  the  year 
1910.  The  report  contains  21 1  pages  of  text  and  350  pages  of 
appendix  devoted  to  the  usual  abstracts  of  returns  filed  by 
private  and  public-utility  organizations  for  the  year  ended 
June  30,  1910.  These  returns  have  been  made  by  seventy-two 
incorporated  gas  companies,  fifty-eight  electric-light  com¬ 
panies  and  twenty-three  persons,  associations  or  manufactur¬ 
ing  corporations  engaged  in  making  or  selling  gas  or  elec¬ 
tricity  for  light  or  heat.  Returns  for  the  same  period  have 
been  made  by  twenty-nine  municipal  lighting  plants,  twenty- 
five  of  which  supply  electricity  only. 

A  new  feature  of  the  report  is  a  brief  discussion  of  the 
jurisdiction  of  the  commission  over  the  smoke  problem,  in 
which  the  board  points  out  that  since  the  appointment  of  its 
smoke  inspector  all  complaints  have  been  promptly  investi¬ 
gated  and  observations  made  as  required  by  the  law.  The 
smoke  inspector  has  investigated  twenty-eight  complaints  and 
has  made  a  thorough  examination  of  the  territory  in  the  Bos¬ 
ton  district  covered  by  the  act.  Placards  displaying  the  essen¬ 
tial  features  of  the  law  have  been  widely  posted  over  the  dis¬ 
trict  and  freely  distributed  for  the  use  of  fireroom  employees. 
The  co-operation  of  owners  of  plants  has  generally  been 
accorded.  No  prosecutions  have  as  yet  been  necessary. 

The  results  of  the  year’s  operations  have  already  been  noted 
in  these  columns.  The  report  shows  that  the  electric  central 
stations  of  the  State  had  a  total  inco.ne  of  $11,206,004  for  1910, 
compared  with  $10,558,070  the  preceding  year,  the  expenses  of 
operation  being  $6,738,093  in  1910  and  $6,279,046  in  1909. 
Dividends  were  $2,411,202  last  year,  compared  with  $2,144,202 
in  1909.  The  gross  profits  from  electric  lighting  of  all  the 
companies  increased  $188,887  during  the  year.  The  sales  of 
energy  for  light  increased  about  $550,000  and  for  motor  service 
$370,000  during  the  year.  The  aggregate  valuation  of  all  the 
electric-light  companies  is  now  $35,176,630,  and  the  total 
amount  of  taxes  paid  during  the  year,  including  State  super¬ 
vision  and  the  amounts  paid  by  the  gas  companies  on  account 
of  their  electric  plants,  was  $963,766.  Nineteen  companies  paid 
no  dividends,  the  other  thirty-nine  paying  an  average  rate  of 
10  per  cent  on  their  capital  stock.  Eleven  companies  reduced 
the  maximum  net  price  of  electricity  during  the  year,  the  low¬ 
est  prices  being  given  by  the  Edison  Electric  Illuminating  Com¬ 
pany  of  Boston  and  the  Charlestown  Gas  &  Electric  Company, 
each  of  which  charges  ii  cents  per  kw-hour,  maximum.  Tl.e 
usual  statistical  data  of  operation  are  included  for  both  private 
and  municipal  plants.  No  municipalities  of  importance  have 
taken  steps  on  behalf  of  municipal  ownership  during  the  year, 
although  an  investigation  was  authorized  in  Revere.  Brief 
reference  is  made  to  the  municipal-ownership  campaign  in 
Haverhill,  which  resulted  in  an  overwhelming  defeat  by  a  vote 
of  4780  to  1328  of  the  proposition  to  establish  a  public-lighting 
system.  resume  of  1910  legislation  of  interest  to  electric- 
and  gas-lighting  companies  is  included,  and  a  valuable  feature 
of  the  report  is  the  tabulation  of  all  population  data  on  the 
basis  of  the  census  of  1910,  permitting  the  deduction  of  per 
capita  statistics  which  have  been  uncertain  for  the  past  two  or 
three  years.  At  the  time  of  the  report’s  completion  there  were 
twenty-one  cases  pending  before  the  board,  four  of  these  deal¬ 
ing  with  questions  of  price  and  eleven  wdth  capitalization. 


Ohio  Commission  News. 


A  question  has  been  submitted  to  Attorney  General  Hogan  of 
Ohio  as  to  how  the  $75,000  for  the  support  of  the  Public 
Utilities  Commission  is  to  be  collected  from  the  corporations 
affected.  This  expense  is  to  be  assessed  upon  the  corporations 
on  the  basis  of  their  resources  and  under  the  terms  of  the  law 
the  assessment  must  be  made  in  .\ugust.  However,  the  re¬ 
turns  of  the  companies  showing  earnings  and  resources  are 
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not  made  until  September  and  the  members  of  the  State  Rail¬ 
road  Commission  see  no  way  of  apportioning  the  expense  in 
August.  The  question  presented  to  Attorney  General  Hogan 
is  whether  the  apportionment  shall  be  made  on  the  basis  of  the 
reports  filed  last  year  or  whether  it  will  have  to  go  over  for  a 
year,  thus  leaving  the  commission  without  funds  upon  which 
to  operate. 

Mr.  Frank  Binkley,  manager  of  the  Home  Telephone  Com¬ 
pany,  which  operates  lines  in  Butler  and  Montgomery  Counties, 
states  that  under  the  public  utilities  bill  the  independent  com¬ 
panies  will  now  have  access  to  Cincinnati,  a  city  to  which  they 
have  never  been  able  to  gain  entrance.  The  bill,  he  says,  pro¬ 
vides  for  an  interchange  of  business  between  telephone  com¬ 
panies  and  that  all  companies  doing  an  interstate  business  must 
exchange  service  under  the  dual  connection  clause  in  the  bill. 


Maryland  Commission  News. 


The  Maryland  Public  Utilities  Commission  last  week  ordered 
the  Easton  Light  &  Fuel  Company  forthwith  to  make  numerous 
repairs  and  additions  to  its  plant.  The  company  was  further 
ordered  to  report  to  the  commission  promptly  if  it  has  com¬ 
plied  with  its  order.  This  action  is  the  result  of  a  visit  to 
Easton  by  the  commission’s  expert  to  investigate  complaints 
of  the  service  of  the  company  and  indicates  the  policy  with 
respect  to  public  utilities  in  general.  The  order  designates  the 
following  additions  and  repairs:  (a)  The  installation  of  a  dry 
scrubber  to  improve  the  quality  of  the  gas.  (b)  The  covering 
of  the  steam  pipes  and  the  introduction  of  a  steam  separator  at 
the  point  of  connection  with  the  generator,  (c)  Installation 
of  an  oil  meter  to  register  the  flow  of  oil  admitted  to  the  car¬ 
buretor.  (d)  Installation  of  capital  tillar  cocks  for  making 
stain  test  on  top  of  superheater  and  outlet  of  wet  scrubber, 
(e)  Syphon  gage  for  indicating  blast  pressure,  (f)  Calibrated 
steam  cock  for  controlling  and  regulating  the  admission  of 
steam  into  the  generator,  together  with  a  steam  gage  located 
near  it  to  register  actual  steam  pressure  at  the  cock,  (g) 
Provision  for  calibrating  the  jet  photometer,  (h)  Facilities 
for  making  stains  and  other  continuous  tests  of  gas  when  and 
as  it  is  manufactured,  (i)  Installation  of  a  suitable  pump  for 
pumping  tar  and  condensation  from  the  drip  pot  in  the  main 
system,  together  with  a  suitable  receptacle  for  receiving  the 
pumpage  from  the  drip  pot.  The  company  is  required  within 
ten  days  after  the  receipt  of  the  order  to  notify  the  commission 
in  writing  whether  the  above  terms  are  accepted  and  wdll  be 
obeyed.  In  the  event  of  acceptance  an  inspector  of  the  com¬ 
mission  will  be  directed  to  be  present  and  superintend  the  mak¬ 
ing  of  the  additions  and  repairs.  It  is  further  ordered  that  said 
company  shall  as  soon  as  practicable  and  not  more  than  thirty 
days  after  the  date  of  the  order  install  on  the  gas  main  leav¬ 
ing  the  holder  a  suitable  drip  pot  for  collecting  the  tar  and 
condensation  from  the  pipes,  and  that  this  drip  pot,  together 
with  others  now  connected  to  the  piping  system,  be  pumped  out 
at  intervals  of  not  more  than  two  weeks  until  it  may  be  deter¬ 
mined  what  are  the  proper  intervals  for  pumping  required  at 
each  particular  location  where  there  is  a  drip  pot  or  where  one 
may  be  required.  The  company  is  also  required  to  submit  to 
the  commission  a  comprehensive  plan  covering  adequate  repairs 
necessary  to  put  the  gas-making  machine  now  in  use  in  con- 
<lition  for  the  proper  manufacture  of  gas. 

Mr.  William  Cabell  Bruce,  chief  counsel  of  the  commission, 
rendered  an  opinion  last  week  that  the  commission  has  power 
to  compel  the  United  Railways  &  Electric  Company  to  keep  in 
order  the  paving  between  and  2  ft.  on  each  side  of  its  tracks 
in  Baltimore.  The  question  arose  on  the  complaint  of  Mr. 
George  C.  Brauer,  who  asked  the  commission  to  investigate  the 
condition  of  the  paving  on  Baltimore  Street  between  Pulaski 
and  Garrison  Avenues.  In  his  opinion  Mr.  Bruce  refers  to  the 
space  between  and  2  ft.  on  each  side  of  the  car  tracks  which 
the  company’s  charter  requires  it  to  keep  in  order.  Mr.  Bruce 
says  the  power  of  the  commission  is  clear,  but  recommends 


that  no  action  be  taken  unless  the  city  engineer,  after  his  atten¬ 
tion  has  been  called  to  it,  fails  to  do  his  duty. 


Canadian  Hydroelectric  Commission  News. 


On  June  3  the  Toronto  Hydroelectric  Commission  published 
the  rates  for  motor  and  lighting  service  for  consumers  in 
Toronto  for  Niagara  energy  distributed  by  the  municipal  dis¬ 
tributing  plant. 

The  following  rates  have  gone  into  effect : 

For  residence  service  a  monthly  service  charge  of  4  cents  per 
100  sq.  ft.  of  floor  area,  plus  an  energy  charge  of  3  cents  per 
kw-hour.  Subject  to  a  discount  of  10  per  cent  for  prompt 
payment. 

For  commercial  lighting,  alternating  current,  1 15-230  volts, 
8  cents  per  kw-hour  for  the  first  thirty  hours’  monthly  use  of 
the  maximum  demand.  All  excess  at  3  cents  per  kw-hour. 
Ten  per  cent  discount  for  prompt  payment  under  one-year 
agreement,  15  per  cent  discount  for  prompt  payment  under 
three-year  agreement  and  20  per  cent  discount  for  prompt  pay¬ 
ment  under  five-year  agreement.  Minimum  monthly  bill,  $i 
net  for  each  kilowatt  of  maximum  demand. 

For  industrial  motor  service,  three-phase,  25  cycles,  550  volts,  a 
service  charge  of  $1.35  per  month  per  horse-pow'er  of  maximum 
demand  for  the  first  10  hp.  All  excess  at  $i  per  horse-power  of 
maximum  demand,  plus  an  energy  charge  of  1^/2  cents  per  kw- 
hour  for  the  first  fifty  hours’  monthly  use  of  the  maximum 
demand,  with  i  cent  per  kw-hour  for  the  next  succeeding  fifty 
hours’  use  and  cent  per  kw-hour  for  all  excess.  Ten  per 
cent  discount  for  prompt  payment  under  one-year  agreement. 
15  per  cent  discount  for  prompt  payment  under  three-year 
agreement  and  20  per  cent  discount  for  prompt  payment  under 
five-year  agreement. 

In  certain  confined  limits  direct  current  will  be  furnished  at 
a  potential  of  120-240  volts  under  the  following  rates:  Ten 
cents  per  kw-hour  for  the  first  thirty  hours’  monthly  use  of  the 
maximum  demand.  All  excess  at  4  cents  per  kw'-hour.  Ten 
per  cent  discount  for  prompt  payment  under  one-year  agree¬ 
ment.  15  per  cent  discount  for  prompt  payment  under  three- 
year  agreement  and  20  per  cent  discount  for  prompt  payment 
under  five-year  agreement.  Minimum  monthly  bill,  $i  net  for 
each  kilowatt  of  maximum  demand. 

For  direct-current  motors  a  service  charge  of  $1.35  per  month 
per  horse-power  of  maximum  demand  for  the  first  10  hp.  All 
excess  at  $i  per  horse-power  of  maximum  demand,  plus  an 
energy  charge  of  2^  cents  per  kw-hour  for  the  first  fifty  hours’ 
monthly  use  of  the  maximum  demand,  cents  per  kw-hour 
for  the  next  succeeding  fifty  hours’  use  and  ^  cent  per  kw- 
hour  for  all  in  excess.  Where  direct  current  is  supplied  a  stor¬ 
age  battery  is  used  as  a  stand-by,  insuring  continuity  of  service. 

The  prices  at  present  charged  by  the  Toronto  Electric  Light 
Company  are  as  follows : 

House-lighting  rates,  8  cents  per  kw-hour  net  (20  cents,  sub¬ 
ject  to  discount  of  60  per  cent  for  prompt  payment). 

Store-lighting  rates,  net  rate  of  8  cents  per  kw-hour  on  five- 
year  contract,  12  cents  on  one  year. 

Motor  rates,  for  alternating  current,  8  cents  per  kw-hour, 
with  $i  per  month  minimum. 

Discounts  to  motor  users  vary  according  to  quantity  used. 
Those  whose  bills  reach  $25  per  month  pay  6  cents  per  kw-hour ; 
if  the  bills  reach  $50  per  month  the  rate  is  4  cents,  after  that 
there  are  special  rates  to  large  consumers.  One  very  large 
consumer,  it  was  stated,  received  his  energy  at  ^  cent  per 
kw-hour. 

The  Toronto  Electric  Light  Company  charges  no  meter 
rental  unless  an  extra  meter  is  installed  at  the  request  of  the 
customer.  In  that  case  the  rental  is  25  cents  per  month  for  a 
lamp  meter  and  50  cents  per  month  for  a  motor  meter. 

It  is  understood  that  the  Toronto  Electric  Light  manage¬ 
ment  has  under  consideration  a  reduction  in  its  rates  in  order 
to  meet  the  cut  made  by  the  city  electrical  system. 
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Massachusetts  Legislative  News. 


The  committee  on  street  railways  has  voted  to  report  the 
so-called  omnibus  bill  of  the  Boston  Elevated  Railway  Com¬ 
pany  extending  the  leases  of  the  various  subway  and  tunnel 
lines  in  Boston,  providing  for  subways  to  Dorchester  and  under 
Boylston  Street,  in  the  Back  Bay,  with  a  possible  extension  of 
the  East  Boston  tunnel,  and  an  extension  of  the  present  lease 
of  the  West  End  Street  Railway  to  the  Boston  Elevated.  The 
bill  provides  in  general  for  a  twenty-tive-year  extension  of  the 
subway  leases  and  a  determination  in  1936  of  the  length  of 
time  the  leases  shall  further  run  by  an  arbitration  board,  upon 
the  basis  of  the  time  required  to  pay  off  the  indebtedness 
incurred  in  subway  and  tunnel  construction. 


Wisconsin  Commission  News. 


motors  of  2  hp  or  less,  nominal  rated  capacity,  and  $i  per 
month  for  each  additional  horse-power  or  fraction  thereof. 

The  Hayward  Electric  Light  &  Power  Company  has  sub¬ 
mitted  a  revised  schedule  of  rates  for  electric  lighting,  but,  as 
the  new  rates  are  higher  than  the  present  rates  for  certain 
classes  of  service,  a  formal  application  and  a  hearing  will  be 
necessary  before  the  present  schedule  can  be  changed. 


The  case  of  the  city  of  Neenah  vs.  the  Wisconsin  Traction, 
Light,  Heat  &  Power  Company  and  the  Wisconsin  Electric 
Railway  Company  has  been  before  the  commission  again  in 
the  form  of  an  application  for  a  rehearing  by  the  Wisconsin 
Traction,  Light,  Heat  &  Power  Company.  The  general  trend 
of  the  testimony  offered  at  the  hearing  was  to  show  the  incon¬ 
venience  and  impracticability  involved  in  putting  into  effect 
the  previous  order  of  the  commission  establishing  a  joint  fare 
applicable  to  travel  within  the  city  of  Neenah.  The  chief  objec¬ 
tion,  apparently,  was  due  to  the  fear  that  there  would  be  opened 
up  an  opportunity  for  dishonest  passengers  to  ride  beyond  the 
present  single-fare  limit.  It  was  also  contended  that,  as  the 
cities  of  Neenah  and  Menasha  form  practically  a  single  com¬ 
munity  and  are  treated  as  such  in  the  matter  of  fares  estab¬ 
lished  by  the  two  railway  companies,  it  would  be  necessary  to 
have  the  joint  rate  apply  to  both  cities,  which,  it  was  claimed, 
would  result  in  compelling  the  applicant  company  to  carry 
passengers  a  distance  of  more  than  three  miles  for  a  portion 
of  a  present  single  fare. 

In  this  connection  it  was  pointed  out  by  the  commission  that 
if  both  companies  had  been  under  the  same  management  the 
fare  within  the  limits  of  the  two  cities  would  have  been  but 
5  cents.  Furthermore,  inasmuch  as  the  former  petitioner,  the 
city  of  Neenah,  asked  for  a  joint  fare  within  its  corporate 
limits  only,  the  original  order  was  limited  to  the  result  prayed 
for,  and  the  question  of  extending  the  operation  of  the  joint 
fare  to  both  cities  was  left  voluntary  with  the  two  companies. 
WTien  two  companies  operate  within  a  single  municipality  un¬ 
der  street-railway  franchises  and  are  obliged  to  furnish  street- 
railway  service  within  the  municipality,  public  convenience  re¬ 
quires  that  they  be  operated  in  conjunction  with  each  other  in 
rendering  such  service.  If  the  compensation  to  each  company 
for  the  portion  of  the  joint  service  rendered  by  it  is  reasonably 
adequate,  the  commission  is  of  the  opinion  that  no  just  com¬ 
plaint  can  be  made  because  of  a  requirement  that  an  arrange¬ 
ment  for  a  joint  fare  be  entered  into.  After  reviewing  all  the 
tJstimony  offered  on  both  hearings  and  all  the  circumstances 
involved,  the  commission  was  unable  to  find  any  valid  reason 
for  revoking  or  in  any  way  altering  the  previous  order. 

The  question  of  the  apportionment  of  the  joint  fares  was 
left  for  the  commission  to  determine  inasmuch  as  the  two 
companies  could  not  come  to  a  satisfactory  agreement  as  to  a 
proper  basis  of  apportionment.  While  recognizing  the  different 
bases  upon  which  such  an  apportionment  could  be  made,  the 
commission  did  not  consider  it  advisable  at  the  present  time 
to  make  an  apportionment  other  than  that  the  two  com¬ 
panies  should  divide  the  joint  fare  equally  or  upon  any  basis 
that  they  could  agree  upon. 

The  Ripon  Light  &  Water  Company  is  making  preparations 
to  give  day  service,  and  has  submitted  a  tentative  schedule  for 
power  service.  The  net  rates  range  from  9  cents  per  kw-hour 
for  the  first  too  kw-hours  per  month  to  3.6  cents  for  all  over 
1000  kw-hours.  The  minimum  bill  is  to  be  $2  per  month  for 


CURRENT  NEWS  AND  NOTES. 

Explosion  of  Gasoline  Lighting  Machine. — A  drug  store 
at  843  Larimer  Street,  Denver,  Col.,  was  wrecked  June  4  by  an 
explosion  of  the  gasoline  lighting  plant,  resulting  in  a  loss  of 
about  $2,000.  The  proprietor  of  the  store  attempted  to  fill 
the  lighting  machine  from  a  5-gal.  tank  of  gasoline,  when  the 
latter  exploded,  and  besides  spreading  the  flames  all  over  the 
room  slightly  burned  a  clerk. 


Convention  of  Pennsylvania  Engineers. — The  third  an¬ 
nual  convention  of  the  Engineers’  Society  of  Pennsylvania, 
which  was  to  have  been  held  at  State  College  on  June  7-10,  has 
been  postponed  until  October  at  a  date  to  be  set  later.  It  is 
hoped  that  all  engineers  of  the  State  will  co-operate  in  the 
movement,  and  the  later  date  has  been  selected  in  order  to 
afford  time  for  complete  organization  before  the  convention. 

Lighting  of  South  Park  System,  Chicago,  by  Sanitary 
District. — The  Sanitary  District  of  Chicago  and  the  South 
Park  Commissioners  of  the  same  city  have  arrived  at  an  agree¬ 
ment  by  which  the  former  will  supply  electrical  energy  from 
the  Chicago  Drainage  Canal  hydroelectric  plant  for  lighting  the 
South  Side  parks  and  boulevards.  The  contract  provides  for 
the  furnishing  of  electricity  at  0.75  cent  per  kw-hour  for  a  term 
of  five  years  from  June  26,  1911.  The  existing  steam  generat¬ 
ing  plant  in  Washington  Park  will  be  shut  down  and  held  as  a 


Franchise  Taxation  in  California. — The  California  Supreme 
Court  has  reversed  the  decision  of  a  lower  court  enjoining  the 
county  of  Los  Angeles  from  collecting  a  franchise  tax  from 
the  Western  Union  and  Postal-Telegraph  companies.  The 
Supreme  Court  held  that  when  the  telegraph  companies  ac¬ 
cepted  the  franchises  to  use  the  highways  for  their  purpose 
they  became  subject  to  such  taxation  of  the  franchises  as 
should  legally  be  imposed.  The  claim  that  such  taxation  is  in 
any  way  taxation  of  a  federal  franchise  was  rejected,  the 
court  declaring  that  the  tax  is  solely  on  valuable  property 
within  the  State — the  right  to  the  permanent  and  exclusive  use 
of  portions  of  the  public  streets  of  Los  Angeles,  free  of  com¬ 
pensation,  “a  tax  differing  in  no  material  way  from  one  levied 
on  its  poles  and  wires  located  within  such  city.” 


Stone  &  Webster  Outing  at  Boston. — About  seventy-five 
employees  of  Stone  &  Webster,  including  fifty  representatives 
of  companies  outside  the  home  office,  were  entertained  at  an 
outing  in  Boston  on  June  5.  The  gathering  took  place  at 
Pemberton  Inn,  on  the  outer  shore  of  Boston  Harbor,  and  a 
varied  program  was  enjoyed,  including  a  baseball  game,  dinner 
and  informal  interchange  of  greetings  among  members  of  the 
organization  from  widely  separated  parts  of  the  country.  In 
the  evening  a  banquet  was  held,  Mr.  Edwin  S.  Webster  being 
toastmaster.  Many  reminiscences  of  the  early  days  of  the 
organization  were  brought  out.  and  at  a  late  hour  thf  party 
returned  to  Boston  on  a  specially  chartered  steamboat.  The 
affairs  was  an  outcome  of  the  attendance  of  many  Stone  & 
Webster  men  at  the  recent  N.  E.  L.  A.  convention  in  New 
York  City,  and  was  under  the  general  direction  of  Mr.  W.  H. 
Blood,  Jr. 
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Examination  for  Electrical  Engineer. — The  New  York 
State  Civil  Service  Commission  will  hold  an  examination  at 
Albany  on  July  8  to  fill  the  position  of  electrical  engineer  in 
the  office  of  the  State  architect.  The  salary  is  $1,800  to  $2,100 
per  annum. 


Outing  of  Independent  Contractors  of  New  York. — The 
seventh  annual  outing  of  the  Independent  Electrical  Contrac¬ 
tors’  Association  of  Greateri.New  York  will  be  held  on  Satur¬ 
day,  July  15,  at  Queens  Avejtue  Hotel  and  Park.  Queens  Ave¬ 
nue  and  Twentieth  Street,  jg|)ushing,  L.  I.  Mr.  A.  Whiteley  is 
president  of  the  association  and  Mr.  C.  A.  Christensen,  121 
West  Eighty-third  Street,  is  chairman  of  the  program  com¬ 
mittee. 


The  1912  Boston  Electric  Show. — The  1912  Boston  Elec¬ 
tric  Show  has  issued  an  attractive  pamphlet  containing  dia¬ 
grams,  rules  and  regulations  and  space  application  blank.  This 
show  will  occupy  the  whole  of  Mechanics’  Building,  Boston, 
with  over  100,000  sq.  ft.  of  exhibit  area,  and  will  be  held  from 
Sept.  28  to  Oct.  26,  1912.  Great  preparations  are  under  way 
for  this  exhibition,  which  is  under  the  auspices  of  the  Edison 
Electric  Illuminating  Company  of  Boston.  Mr.  H.  W.  Moses, 
39  Boylston  Street.  Boston,  is  manager. 


The  Highest  Power  Chimney. — What  is  probably  the 
highest  chimney  ever  utilized  to  produce  natural  draft  on 
power-plant  boilers  is  that  of  the  thirty-three-story  City 
Investing  Building,  New  York,  which  also  handles  the  smoke 
from  the  boilers  in  the  adjoining  612-ft.  Singer  Building.  The 
Singer  chimney  is  carried  up  only  fourteen  stories,  and  to  pre¬ 
vent  its  discharging  its  contents  against  the  windows  of  the 
City  Investing  Building  it  has  been  connected  into  the  latter’s 
flue  passage  at  this  level.  The  City  Investing  chimney,  which 
serves  2000  hp  in  hand-fired  water-tube  boilers  in  the  sub¬ 
basement  of  its  own  building,  is  approximately  50  sq.  ft.  in 
cross-sectional  area  and  is  500  ft.  high. 


Unexplored  Magnetic  Phenomena. — In  a  recent  paper 
presented  before  the  Franklin  Institute  on  “Unexplored  Fields 
in  Electrical  Engineering’’  Dr.  C.  P.  Steinmetz  referred  to 
several  unexplored  phenomena  of  magnetism.  One  relates  to 
permanent  magnetism  and  involves  an  answer  to  the  question. 
What  is  permanent  in  the  permanent  magnet — the  magnetic 
flux,  the  mmf,  the  flux  density  or  distribution,  or  the  magnetic 
energy?  Again,  there  is  no  satisfactory  explanation  of  hyster¬ 
esis — that  is,  of  the  loss  of  energy  by  a  cyclic  change  of  mag¬ 
netism.  Finally,  the  Heussler  and  other  similar  alloys  have 
introduced  problems  that  require  elucidation,  and  the  magnetic 
characteristics  of  oxygen  should  be  studied. 


Engineering  English. — In  a  recent  discussion  on  the  use 
— or  misuse — of  the  English  language  by  engineers,  one  of  those 
who  took  part  and  who  is  a  professor  of  engineering  said  that 
the  paper  discussed  “serves  to  prove  what  has  been  again  and 
again  surmised,  that  the  man  who  takes  to  engineering  is  more 
apt  than  not  not  to  take  to  composition.  The  two  kinds  of  activ¬ 
ity,”  he  said,  “appeal  to  different  types  of  men,”  adding  that 
“it  seems  probable  that  we  can  effect  only  a  moderate  measure 
of  improvement  over  present  conditions,  and  that  improvement 
only  by  one  of  the  old-fashioned  standard  methods  and  not  by 
any  special  process.”  The  other  teachers  taking  part  in  the 
discussion  strongly  advocated  more  attention  to  imparting  to 
engineering  students  facility  in  the  use  of  the  English  language. 


Safety  of  Electric  Transportation  at  Boston. — According 
to  figures  recently  filed  with  the  Massachusetts  Railroad  Com¬ 
mission  by  the  Boston  Elevated  Railway  Company,  the  total 
number  of  persons  using  the  stations  of  the  elevated  and  sub¬ 
way  lines  in  Boston  since  they  were  first  thrown  open  to  the 
public  has  been  1,364,956,732.  Only  fifteen  persons  have  re¬ 
ceived  serious  injury  at  pits  or  in  the  stations,  which  indicates 


that  there  is  but  one  chance  in  100,000,000  of  accident  to  a 
passenger  entering  or  leaving  a  station  on  the  Boston  rapid 
transit  system.  A  report  has  been  made  by  the  commission  to 
the  Legislature  stating  that  in  its  opinion  the  introduction  of 
guard  railings  at  stations  is  unnecessary  in  the  interests  of 
safety  in  the  light  of  present  investigations.  The  elevated-rail¬ 
way  service  in  Boston  has  been  in  operation  ten  years. 


Gas  Rates  in  Chicago. — Mr.  E.  W.  Bemis  has  been  named 
by  the  committee  on  gas,  oil  and  electric  light  of  the  recently 
elected  City  Council  of  Chicago  to  review  the  report  of  Mr. 
W.  J.  Hagenah,  appointed  by  the  old  municipal  administration, 
who,  as  an  expert,  after  an  exhaustive  investigation,  gave  it  as 
his  opinion  that  the  rate  for  gas  in  Chicago  could  be  reduced 
from  85  cents  per  1000  cu.  ft.  to  77  cents.  The  present  ad¬ 
ministration  wishes  to  obtain  possession  of  the  books  and 
papers  on  which  Mr.  Hagenah  based  his  report.  The  documents 
were  provided  by  the  People’s  Gas  Light  &  Coke  Company,  and 
are  now  in  its  possession.  The  present  administration  thinks 
tnat  77  cents  is  not  a  sufficient  reduction,  but  has  declared  for 
a  70-cent  rate.  Mayor  Harrison  having,  indeed,  been  elected 
largely  on  that  issue. 


Lawyers’  English. — Mr.  John  J.  Clark,  dean  of  the  faculty 
of  the  International  Correspondence  Schools,  gives  in  a  paper 
printed  in  the  current  issue  (Vol.  XVHI)  of  the  Proceedings 
of  the  Society  for  the  Promotion  of  Engineering  Education  a 
number  of  examples  of  engineering  English,  and  the  following 
specimen  of  lawyers’  English:  “Dear  Sir:  Your  letter  re¬ 
ceived,  and  I  will  write  to  Mr. - with  regard  to  the  copy¬ 

right  question.  The  only  thing  it  strikes  me  that  when  the 
Instruction  Papers  are  copyrighted  they  are  protected,  but 
w'hen  they  are  bound  in  Bound  Volume  form  and  a  title  page 
is  added  it  protects  the  whole  set.  The  question  in  my  mind  is 
whether  or  not  there  should  be  a  title  page  filed  with  the  first 
Instruction  papers,  or  what  will  be  the  title  page  of  the  1.  C.  S. 

Reference  Library.  As  soon  as  I  get  word  from  Mr. -  I 

will  advise  you.” 


Electricity  in  a  Boston  Church. — Electricity,  performs 
effective  lighting  and  motor  service  at  the  new  Mission  Church 
in  the  Roxbury  district  of  Boston,  which  is  one  of  the  largest 
Roman  Catholic  institutions  in  the  city.  The  interior  of  the 
church  proper  is  equipped  with  many  hundreds  of  incandescent 
lamps,  energy  being  supplied  for  both  lighting  and  motor  serv¬ 
ice  from  a  plant  of  120-kw  generating  capacity  located  in  an 
adjoining  boiler  house.  The  double  towers  of  the  church  are 
both  capped  by  large  crosses  which  face  the  cardinal 
points  of  the  compass.  At  night  the  crosses  are  outlined 
by  136  tungsten  lamps  of  60  watts  individual  rating,  seventeen 
being  installed  on  each  cross.  Automatic  time  switches  installed 
in  the  towers  control  the  electrical  supply,  so  that  the  crosses  are 
maintained  in  a  luminous  condition  from  dark  to  ii  p.  m.  daily. 
In  the  vicinity  of  the  church  the  effect  of  these  luminous  crosses 
is  most  impressive,  the  lamps  being  located  at  a  height  of  about 
153  ft.  above  the  level  of  the  street.  Another  electrical  feature 
of  interest  is  the  use  of  a  solenoid  lever  to  cut  in  and  out  of 
service  one  of  the  most  beautiful  sets  of  chimes  in  New  Eng¬ 
land.  These  are  employed  to  strike  quarter  hours  from  7  a.  m. 
to  9  p.  m.  The  solenoid  equipment  is  controlled  by  a  manually 
operated  switch  located  in  the  church.  Besides  the  use  of  elec¬ 
tric  power  for  organ  blowing  in  the  shape  of  a  5-hp  motor  for 
the  main  instrument  and  a  i-hp  motor  for  the  basement  chapel, 
a  motor  is  used  to  operate  an  elevator  in  the  adjoining 

rectory,  and  another  motor  of  the  same  size  is  used  to  operate 
a  ventilating  and  heating  fan  system  in  connection  with  St. 
.\lphonsus  Hall,  seating  1200  persons.  A  S-hp  motor  and  a 
i-hp  motor  are  used  to  operate  an  extensive  printing  plant  on 
the  premises,  which  turns  out  a  large  yearly  volume  of  prayer 
books,  circulars,  programs,  leaflets,  pledge  cards,  etc.  Father 
James  Hayes  is  rector  and  Mr.  T.  E.  Cusick  chief  engineer  of 
the  Mission  Church. 
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Fan-Motor  Weather. — Warm  weather  prevailing  over  a 
large  area  of  the  country  for  the  last  week  or  so  has  caused  a 
very  heavy  demand  for  fan  motors.  In  some  cities,  as  in 
Chicago,  for  instance,  dealers  have  had  great  difficulty  in  meet¬ 
ing  the  calls  for  fans,  and  in  some  instances  have  been  unable 
to  supply  the  demand  for  certain  sizes  and  types. 


Worcester  Polytechnic  Institute  Commencement. — The 
Worcester  Polytechnic  Institute  awarded  at  the  annual  com¬ 
mencement  exercises  twenty-five  degrees  in  electrical  engineer¬ 
ing  and  four  advanced  degrees  for  graduate  work,  including 
theses,  to  Mr.  R.  1).  Whitmore,  Sunderland,  Mass.,  on  “The 
Design  of  a  Small  Hydroelectric  Power  Plant”;  Mr.  Ray  M. 
Tal)er,  New  Bedford,  Mass.,  on  “Power  Vectors  in  Trans¬ 
former  and  Induction  Motor  Diagrams,”  and  to  Mr.  Howard 
G.  Parker,  Pawtucket,  R.  I.,  on  “Commutation  of  Direct-Cur¬ 
rent  Machinery." 


Proposed  New  York  State  Department  of  Electricity. — 

Favorable  action  has  been  taken  by  the  finance  committee  of 
the  New  York  Senate  upon  Senator  Duhamel’s  bill  providing 
for  the  creation  of  a  State  department  of  electricity.  The 
measure  gives  the  proposed  commission  sweeping  supervision 
of  electrical  and  kindred  corporations.  It  provides  for  a 
single-headed  commission,  the  commissioner  to  be  appointed  by 
the  Governor  and  removable  at  his  pleasure,  the  salary  being 
$5,000:  also  for  the  appointment  of  a  chief  electrical  engineer 
and  chief  inspector  at  salaries  not  exceeding  $3,000  and  $2,500 
respectively. 


Wireless  Between  Norway  and  Spitzbergen. — On  May  3 
the  Norwegian  Storthing  authorized  an  expenditure  of  $80,400 
for  establishing  a  station  for  wireless  telegraph  on  Spitz¬ 
bergen  Island  in  conjunction  with  a  similar  station  at  the  town 
of  Hammerfest  in  northern  Norway.  The  station  at  Spitz¬ 
bergen  will  be  erected  on  the  peninsula  between  Green  Harbor 
and  the  sea  west  of  Spitzbergen.  Large  portions  of  the 
ground  around  Green  Harbor  are  held  by  Americans,  and  it  is 
believed  that  in  the  course  of  time  they  will  build  a  tele¬ 
phone  line  from  Green  Harbor  to  Advent  Bay,  where  valuable 
coal  mines  are  located,  thus  placing  the  mines  in  touch  with 
Europe  via  Hammerfest,  and  thence  with  the  rest  of  the  world. 

Annual  Meeting  of  the  New  York  Electrical  Society. — 

.At  a  meeting  of  the  New  York  Electrical  Society  to  be  held  on 
June  15  the  following  names  will  be  submitted  in  nomination 
for  the  offices  indicated :  Mr.  John  Bottomley,  president ; 
Messrs.  E.  Sperry,  J.  C.  Hartzel  and  Emil  Henel,  vice- 
presidents;  Mr.  George  H.  Guy,  secretary;  Mr.  Kingsley  G. 
Martin,  treasurer.  After  the  election  of  officers  an  illustrated 
lecture  will  be  delivered  by  Mr.  T.  I.  Jones  on  “Electrical  De¬ 
velopment  at  Coney  Island.”  The  meeting,  which  will  be  held 
in  the  Brighton  Beach  Casino,  will  be  preceded  by  an  informal 
dinner  beginning  at  6:45  p.  m.  Following  the  lecture  a  visit 
will  be  paid  to  the  Coney  Island  substation  of  the  Edison  Elec¬ 
tric  Illuminating  Company  of  Brooklyn 


Experts  in  Public  Utility  Cases. — In  an  address  at  the 
dedication  of  the  new  engineering  laboratories  of  the  Uni¬ 
versity  of  Nebraska  Prof.  M.  E.  Cooley,  of  the  University  of 
Michigan,  in  discussing  the  subject  of  the  public  and  public- 
service  corporations  said  that  those  best  trained  to  bring  out 
facts  in  case  of  public-utility  controversy  or  litigation  are  men 
who  at  some  time  or  other  have  been  employed  by  such  cor¬ 
porations,  and  then  related  an  incident  that  occurred  while  the 
Late  Judge  Tayler  was  hearing  testimony  on  the  street-railway 
arbitration  in  the  city  of  Cleveland.  A  very  well-known  expert 
had  testified  on  the  costs  of  reconstruction  of  a  street  rail¬ 
road.  and  on  cross-examination  was  asked  if  he  had  not  some¬ 
times  been  employed  by  the  street-railway  companies,  the 
object  of  the  question  being  to  discredit  his  testimony  by  im¬ 
plying  that  it  was  biased.  Judge  Tayler  interrupted,  saying 


he  would  hear  no  more  questions  of  that  sort ;  that'  no  one 
could  be  qualified  to  testify  on  that  subject  who  had  not  been 
employed  by  a  street-railroad  company — that  it  was  that  fact 
which  qualified  him  to  testify  at  all. 


Commencement  at  Boston  “Tech,” — Commencement  ex¬ 
ercises  were  held  by  the  Massachusetts  Institute  of  Technology 
at  Boston  on  June  6.  there  being  253  degrees  granted  at  the 
hands  of  President  Richard  C.  Maclaurin.  Two  persons  re¬ 
ceived  the  degrees  of  doctor  of  philosophy  and  doctor  of  engi¬ 
neering  respectively,  and  in  the  department  of  electrical  engi¬ 
neering  forty-nine  degrees  of  bachelor  of  science  were  con¬ 
ferred.  .Among  the  electrical  theses  discussed  at  the  exercises 
were  the  following:  “Steel-Making  by  Electric  Furnaces,” 
by  Mr.  M.  A.  Grossman,  Youngstown,  Ohio;  “Losses  of  Power 
Through  Coronal  Discharges,”  by  Mr,  Otto  R.  Schurig, 
Zwickau,  Germany,  and  “Fusion  of  Different  Materials  Under 
High  Electrical  Temperatures,”  by  Mr.  Irving  W.  Wilson, 
Bloomington,  Ill. 

Tungsten  in  Nova  Scotia. — In  the  fall  of  1907  tungsten¬ 
bearing  veins  were  discovered  at  Scheelite,  on  the  Moose 
River,  in  Nova  Scotia.  They  have  since  been  continuously  oper¬ 
ated  with  a  force  of  about  forty  men.  Nine  shafts  have  been 
sunk,  averaging  in  depth  from  30  ft.  to  120  ft.  From  this 
work,  roughly,  75  tons  of  ore  have  been  recovered,  which  has 
not  yet  been  treated.  Development  work  has  not  reached  a 
stage  where  definite  conclusions  as  to  the  extent  or  value  of  the 
ore  can  be  arrived  at.  However,  enough  has  been  done  to 
show  that  the  deposit  is  an  important  one.  New  veins  have 
recently  been  uncovered  and  the  owners  believe  it  to  be  the 
richest  tungsten  mine  in  the  world.  A  new  company,  called 
the  Scheelite  Mines,  Limited,  with  a  capital  of  $3,000,000,  has 
just  received  a  charter  to  work  these  mines. 


A  Problem  in  Conductor  Resistance. — In  a  recent  Franklin 
Institute  paper  Dr.  C.  P.  Steinmetz  said  that  there  is  appa¬ 
rently  no  better  known  phenomenon  than  the  resistance  of  a 
conductor.  A  conductor  has  a  definite  resistance  which  varies 
with  the  temperature,  etc.  With  the  alternating  current  the 
resistance  apparently  increases  in  large  conductors,  because 
the  current  flowing  in  the  conductor  is  not  uniform  through¬ 
out  the  entire  section,  but,  by  the  screening  effect  of  the  mag¬ 
netic  field  inside  the  conductor,  the  current  density  inside  of 
the  conductor  is  less  than  it  is  on  the  outside.  One  can  calcu¬ 
late  the  phenomena  of  the  lack  of  uniformity  of  the  current 
density  in  the  conductor  for  the  case  where  the  current  density 
is  not  yet  very  un-uniform,  as  if  in  the  center  of  the  conductor 
the  current  density  is  only  from  5  per  cent  to  10  per  cent  lower 
than  on  its  periphery.  .An  approximation  can  be  got  which  is 
satisfactory  for  all  purposes  of  electrical  engineering  and  shows 
how  large  a  conductor  can  be  used  without  serious  waste 
of  conductor  material.  Then  there  is  the  other  extreme 
where  the  current  density  in  the  middle  of  the  conductor  is 
practically  zero,  and  the  current  is  limited  to  a  thin  shell  on 
the  outer  surface,  as  in  the  rail  return  of  the  single-phase  rail¬ 
way,  or  in  ordinary  conductors  at  very  high  frequencies,  as  with 
lightning  discharges.  This  case  one  can  calculate,  determining^ 
the  current  distribution  in  the  conductor,  the  apparent  penetra¬ 
tion  and  the  effective  resistance  of  the  conductor,  with  an 
approximation  as  close  as  knowledge  of  the  constants  of 
the  material,  the  conductivity  and  permeability  permits.  But 
when  one  comes  to  the  intermediate  and  probably  most  inter¬ 
esting  case,  where  there  is  current  even  in  the  center  of  the 
conductor,  but  a  material  difference  in  the  current  density 
between  the  outside  and  the  center  of  the  conductor,  one  finds 
as  solution  an  infinite  series,  which  in  this  case  converges  so 
slowly  as  to  be  practically  useless,  and  Dr.  Steinmetz  said  that 
this  case  is  still  practically  unexplored.  .An  interesting  study 
of  one  phase  of  the  subject  was  recently  presented  in  these 
columns  (Feb.  23)  in  an  article  by  Mr.  Frank  F.  Fowle  entitled 
“.A  Method  for  Studying  the  Internal  Inductance  of  Linear 
Conductors.” 
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ELECTRICAL  GENERATION  AT  NEW  ORLEANS. 


Main  Power  Station  and  System  of  the  New  Orleans 
Railway  &  Lighting  Company. 


The  central-power  station  of  the  New  Orleans  Railway  & 
Lighting  Company  develops  energy  for  the  company’s 
lighting  service  besides  a  large  portion  of  the  power 
required  by  its  street-railway  department,  the  remainder  of 
which  is  generated  at  the  Claiborne  and  St.  Charles  stations. 
The  new  main  station  adjoins  the  sites  of  the  old  municipal 
plant  and  railway  generating  station  between  the  bank  of  the 
Mississippi  River  and  Tschoupitoulas  Avenue,  resting  on  a  site 
reclaimed  by  driving  numerous  wooden  piles,  which  are  capped 
by  a  coating  of  concrete.  The  new  building  is  a  steel-frame 
structure  with  brick  walls,  the  engine-room  measuring  94  ft.  x 
108  ft.  and  the  l)oiler-room  no  ft.  x  153  ft.  The  engine-driven 
units  are  all  575-volt  railway  machines,  while  the  turbines  pro¬ 
duce  60-cycle  energy  at  6600  volts  and  2300  volts,  which  is  util¬ 


unloading  coal  from  barges  in  the  river.  The  grab  bucket  on 
the  overhanging  boom  dips  down  into  the  barge  hull  and  deliv¬ 
ers  its  coal  into  a  hopper  inclosed  in  the  cabin  on  the  structure. 
Here  the  coal  will  be  weighed  and  then  dropped  into  2-ton  cars 
running  on  a  narrow-gage  track  along  the  lower  chord  of  the 
trusses  22  ft.  above  the  ground.  At  present  only  200  ft.  of 
this  trackway  have  been  finished,  but  when  completed  the  small 
coal  cars  will  run  by  gravity  over  the  projected  coal-storage 
yard,  which  will  be  capable  of  containing  40,000  tons  of  coal, 
dumping  onto  the  piles  from  the  overhead  tracks.  A  number 
of  switch  spurs  will  also  be  arranged  so  that  by  gravity  the  cars 
can  be  run  to  any  part  of  the  coal  yard  to  discharge  their  load. 
Beneath  the  coal  piles  in  the  storage  yard  will  be  concrete  tun¬ 
nels  containing  narrow-gage  track  on  which  similar  coal  cars 
will  be  operated.  Valves  in  the  tunnel  roof  will  enable  these 
cars  to  be  filled  quickly  from  the  coal  piles  above  and  then  the 
cars  will  be  transferred  to  the  boiler-room  with  their  loads. 
The  handling  of  the  coal  from  the  waterside  to  the  plant  will 
thus  be  accomplished  entirely  by  gravity,  utilizing  the  energy 
of  the  first  hoist  to  effect  all  subsequent  transfers.  The  coal 


Fig.  1 — Interior  of  Main  Generating  Station  of  New  Orleans  Railway  &  Lighting  Company. 


ized  as  alternating  current  for  lighting  or  can  be  converted  by 
motor-generator  sets  for  augmenting  the  railway  output  when 
needed.  From  the  main  generating  station  66oo-volt  transmis¬ 
sion  lines  extend  to  the  Valence,  Magazine,  Bourbon,  Canal  and 
Edison  substations,  as  shown  in  the  accompanying  diagram, 
Eig.  3.  The  town  of  Algiers,  across  the  Mississippi  River  from 
Xew  Orleans,  is  supplied  directly  from  the  main  station.  The 
F.dison,  Magazine  and  Bourbon  substations  convert  part  or  all 
of  their  alternating-current  input  into  250-volt  direct  current, 
which  is  fed  into  the  Edison  underground  system  in  the  down¬ 
town  or  business  section  of  the  city. 

When  the  present  plans  for  coal  handling  at  the  main  power 
plant  are  completely  realized  several  unique  and  unusual  fea¬ 
tures  will  be  represented  in  the  method  of  storing  and  deliver¬ 
ing  the  fuel  to  the  boiler-room.  At  present  the  station  receives 
its  coal  by  rail  over  the  tracks  which  skirt  the  river  levee  at 
this  point,  but  the  hoist  shown  in  Fig.  4  has  been  provided  for 


hoist  as  now  built  is  68  ft.  high  over  all  and  is  supported  on 
concreted  timber  footings  out  to  the  line  of  the  new  wharf. 

As  already  noted,  coal  is  now  delivered  to  the  station  by 
drop-bottom  freight  cars  which  discharge  their  loads  into  a 
track  hopper  below  which  is  a  coal  crusher  capable  of  handling 
80  tons  per  hour.  A  section  of  the  railroad  track  approach¬ 
ing  the  hopper  is  provided  with  a  scale,  so  that  all  coal  can  be 
weighed  as  delivered.  From  the  crusher  a  Heyl  &  Patterson 
bucket  conveyor  lifts  the  coal  no  ft.  to  the  level  of  the  over¬ 
head  bunkers.  The  coal  crusher  and  conveyor  are  each  driven 
by  50-hp  motors.  The  coal  bunkers  are  of  reinforced  concrete 
and  hold  2000  tons. 

The  twelve  900-hp  Babcock  &  Wilcox  boilers  are  arranged 
on  two  decks  of  six  each,  provision  being  made  for  eight  boil¬ 
ers  on  each  deck.  The  furnaces  are  equipped  with  Murphy 
stokers  for  mechanical  firing  of  the  coal,  but  are  also  arranged 
for  burning  oil  in  case  this  becomes  desirable.  The  stoker 
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engines  exhaust  into  the  3-in.  asbestos-covered  pipe  shown  ex-  Feed  water  for  the  boilers  is  derived  from  a  900-ft.  well,  in 
tending  the  length  of  the  boilers  in  h'ig.  5.  From  this  pipe  which  the  water  now  comes  within  100  ft.  of  the  surface, 
lines  are  taken  off  supplying  the  steam  nozzles  under  the  grates  although  this  well  was  formerly  of  the  self-flowing  artesian 
for  keeping  the  bars  cool  and  free  from  clinkers.  In  case  it  is  type.  The  upper  lift  is  now  accomplished  by  compressed  air 
desired  to  convert  the  furnaces  to  oil  burning,  valves  are  pro-  supplied  by  a  Buckeye  engine  driving  an  Ingersoll-Rand 
vided  for  cutting  off  the  engine  exhaust  and  nozzle  sprays  from  compressor  which  furnishes  air  to  the  storage-reservoir  tanks 
the  3-in  pipe  line.  Into  this  pipe  line  steam  from  the  boilers  is  at  80  lb.  per  square  inch, 
then  turned,  and  valves  from  the  laterals  are  opened,  supplying 

the  steam  pressure  to  the  oil  burners,  two  of  which  are  pro-  |— ^1— n^— 1^^  ~  j—waMmauM] 
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Fig.  3 — Diagram  Showing  Distribution  System  of  New  Orleans 
Railway  &  Lighting  Company. 


Fig.  5 — Boiler-Room,  Showing  Furnaces  Arranged  for  Coal  or  Oil 
Burning. 


vided  for  each  drum.  In  this  way  the  steam  pipe  noted  serves 
a  double  use  and  is  available  for  either  coal  or  oil  burning. 
The  fuel-oil  supply  for  the  plant  is  derived  from  four  cylindri¬ 
cal  tanks,  60  ft.  long  and  12  ft.  in  diameter,  buried  underground 
near  the  station.  A  6-in.  oil  pipe  line  extends  along  the  levee 
front,  passing  the  station,  and  is  available  for  filling  the  tanks 
and  replenishing  the  oil  supply  at  any  time. 

The  stack  gases  from  the  furnaces  are  first  led  through  Stur- 
tevant  economizers,  extracting  surplus  heat  w'hich  is  used  to 


Three  reciprocating  boiler-feed  pumps  are  now  held  in 
reserve,  but  for  regular  duty  a  turbine-driven  centrifugal  pump, 
Fig.  6,  has  been  operated  twenty  hours  daily  during  the  last 
three  years.  This  unit  comprises  a  Terry  steam  turbine  run¬ 
ning  at  1675  r.p.m.,  direct-connected  to  a  D’Olier  five-stage. 


Fig.  6 — Turbine-Driven  Centrifugal  Bolfer-Feed  Pump. 


Fig.  4 — Coal  Hoist  and  Runway  to  Storage  Piles. 

warm  the  feed  water.  The  stacks,  one  serving  each  double¬ 
decked  side  of  boilers,  are  of  steel,  268  ft.  high  and  15  ft.  in 
diameter,  lined  with  brick  throughout  the  lower  60  ft.  of  their 
height.  The  ashes  from  the  furnaces  are  discharged  into  push 
cars  running  on  narrow-gage  tracks  in  the  basement.  These 
cars  are  dumped  into  a  huge  hoist  bucket  and  the  ashes  lifted 
overhead  to  an  ash  tank  from  which  they  can  be  discharged 
into  freight  cars  on  the  coal  track  below. 


8-in.  centrifugal  pump  capable  of  delivering  1000  gal.  per 
minute  against  a  head  of  590  ft.  The  boiler  pressure  carried 
is  normally  175  lb.,  but  the  friction  and  static  heads  due  to  the 
elevation  of  the  boilers  increase  the  pressure  actually  withstood 
by  the  pump  to  235  lb.  per  square  inch.  The  operation  of  this 
turbine-driven  boiler-feed  pump  is  declared  to  have  effected  a 
saving  of  $300  a  month,  gained  by  the  avoidance  of  packing, 
decrease  in  steam  consumption,  lessening  of  racking  on  pipes 
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due  to  uniform  pressure  developed,  etc.  In  case  the  discharge 
line  becomes  obstructed  the  turbine  pump  cannot  raise  the 
pressure  to  a  dangerous  point,  since  at  pressures  above  that 
which  it  is  designed  to  deliver  its  impeller  simply  churns  the 


Fig.  7 — Turbine-Room  and  Switchboard  Galieriet. 


water.  The  pump  has  been  run  continuously  except  four  hours 
daily  during  three  years,  and  in  this  time  the  cost  of  packing  is 
said  to  have  been  less  than  $io.  The  boiler-feed  pump  takes 
its  supply  from  a  6o-ft.  tank,  12  ft.  in  diameter,  just  outside  the 
building.  The  blow-off  valves  from  the  boilers  open  into  tanks 
leading  to  72-in.  mains  into  which  the  condensers  discharge. 

A  feature  of  the  New  Orleans  central  station  is  the  applica¬ 
tion  of  motor-operated  valves  for  controlling  all  of  the  prin¬ 
cipal  steam  lines  as  well  as  the  exhausts  into  the  jet-type  con- 


prises  a  group  of  double-throw,  double-pole  switches  which  are 
thrown  up  to  open  and  down  to  close.  As  long  as  these  contacts 
are  made  the  motors  continue  to  operate  until  the  valves  have 
moved  to  full  position,  after  which  the  motors  are  automati¬ 
cally  cut  off.  The  operation  of 
these  motor-operated  valves  is 
tested  regularly  once  a  week,  and 
the  presence  of  the  remote-con¬ 
trolled  cut-offs  has  several  times 
proved  a  safeguard  to  the  plant 
by  enabling  the  engine-room  at¬ 
tendant  to  shut  off  the  steam  to 
some  disabled  unit  in  a  fraction 
of  the  time  that  the  boiler-room 
valves  could  have  been  reached 
for  hand-closing.  Each  of  the 
steam  turbines  exhausting  into 
jet  condensers  is  also  equipped 
with  a  motor-driven  exhaust 
valve,  one  of  which  is  shown  in 
Fig.  10.  The  largest  of  these 
motor-driven  exhaust  valves, 
which  are  controlled  from  the 
turbine-room  floor  near  the  base 
of  the  respective  turbine  served, 
are  42  in.  in  diameter.  Direct 
current  at  iio  volts  is  used  for 
the  valve-control  lines. 

The  steam-turbine  equipment  is 
all  of  the  General  Electric-Curtis 
vertical  type,  generating  60-cycle, 
three-phase  energy.  There  are 
three  1 500-kw,  2300-volt  units 

-  running  at  900  r.p.m. ;  one  3000- 

>riet.  kw,  6600-volt  set  running  at  720 

r.p.m.,  and  one  5000-kw’,  6600- 
volt  set  which  also  runs  at  720  r.p.m.  Tests  made  of  the 
steam  elements  of  these  turbine  units  have  shown  that  at 
full  load  on  the  electrical  elements  hardly  half  of  the  auto¬ 
matic  steam  valves  are  open,  owing  to  the  generous  safety 
factor  allowed  on  the  turbine  ratings.  In  order,  therefore, 
to  increase  the  plant  generating  capacity  without  extend¬ 
ing  the  station  or  replacing  existing  prime  movers  at  present 
it  has  been  decided  to  re-equip  the  present  turbines  with  larger 

generators,  which  they  are  easily  capable  of  driving.  The 


Fig.  8 — Motor  and  Turbine- Driven  Exciters;  Valve-Control  Board. 


Fig.  9 — Automatic  Potential  Regulators  for  Feeders. 


densers.  A  small  switchboard  in  the  engine-room,  show'ii  in  Fig. 
8.  controls  fourteen  motor-driven  high-pressure  Chapman  steam 
valves  inserted  in  the  various  main  headers,  cross-overs  and 
steam  lines.  The  largest  high-pressure  steam  valves  thus  con¬ 
trolled  are  in  16-in.  main  headers.  The  valve-control  board  com- 


1500-kw  units  are  to  be  refitted  with  2250-kw  generators.  The 
generator  taken  from  the  5000-kw  unit  will  be  placed  on  the 
present  3000-kw  turbine,  while  the  5000-kw  turbine  will  be  re¬ 
equipped  with  a  9000-kw  generator.  Thus  without  affecting 
the  steam  units  the  turbine  generating  capacity  will  be  increased 


from  I2,5CX)  kw  to  20,750  kw,  a  gain  of  nearly  70  per  cent.  The  shown  in  Fig.  10,  are  located  on  the  main  turbine-room  floor 

present  3000-kw  turbine  set  and  two  of  the  isoo-kw  units  beneath  the  switchboard  gallery.  In  the  same  space  are  also 

exhaust  into  Alberger  jet-type  condensers,  while  the  third  1500-  installed  two  500-kw,  550-volt  railway  generators  driven  by 

kw  turbine  and  the  5000-kw  machine  are  arranged  with  Wheeler  2300-volt  synchronous  motors,  permitting  an  interchange  of 

_ power  when  needed  between  the  2300-volt  alternating-current 

^  550-volt  direct-current  buses.  The  motor-generator  and 

by  a  motor-operated  crane, 

a  50-ton  crane  to  the  main  engine-room. 

On  the  gallery  above  the 

alternating-current  operating  switchboard  divided  into  2300-volt 
M  ;B  and  66oo-volt  sections  opposite  the  respective  machines  deliver- 

H  ,  ■  ing  these  pressures.  Besides  the  usual  complement  of  switchboard 

H  B  I  instruments  the  panels  are  provided  with  curve-drawing  volt- 

9  .  RL^BHGQ9[|&^SA||||||mKr!u|^HyBi!9B  meters  and  wattmeters  and  a  station  synchroscope  with  3-ft. 

H  -  scale  suspended  across  the  gallery  and  visible  from  any  point 

H  ’  ‘  ^  along  the  switchboard. 

■  From  the  station  seven  2300-volt  feeders  pass  under  the  river 

"  in  submarine  cables  to  light  Algiers,  the  suburb  across  the 

2  ,  ..  Mississippi  from  New  Orleans.  Transformers  are  also  pro- 

■  -  vided  for  interconnecting  the  2300-volt  and  66oo-volt  buses. 


Fig.  10 — Jet  Condensers  for  Turbines,  and  Motor-Operated  Valves. 


surface-type  condensers.  These  condensers  are  supplied  with 
cooling  water  through  72-in.  intake  tunnels  from  the  Missis¬ 
sippi  River. 

The  three  vertical  compound  engine-driven  sets  installed  in 
the  New  Orleans  power  house  develop  550-volt  direct  current 
for  the  street-railw’ay  system.  Two  of  these  units  are  com¬ 
posed  of  2200-kw  Allis-Chalmers  engines  driving  Westinghouse 
generators,  and  the  third  comprises  a  1 500-kw  Allis-Chalmers 
engine  driving  a  General  Electric  generator.  The  railway 
direct-current  switchboard  is  located  on  the  main  floor  opposite 
the  engine-driven  units.  There  is  also  an  additional  block  of 
2250  kw  in  550-volt  belt-driven  railway  generators  installed  in 


Fig.  12 — Typical  Dally  Load  Curve,  Showing  Two  Years’  Growth, 


Nine  6600-volt  feeders  leave  the  main  station  for  the  various 
substations.  Valence,  Edison,  Magazine,  Bourbon,  Canal  and 
Claiborne,  where  the  output  is  stepped  down  to  the  2300-volt 
distributing  pressure  or  is  converted  into  direct  current  at  250 
volts  or  550  volts,  as  shown  by  the  diagram  of  the  system  in 
Fig.  3.  On  the  second  and  third  gallery  levels  are  the  motor- 
operated  oil  switches  for  the  generators  and  feeders,  all  of 
which  are  remote-controlled  from  the  switchboard.  On  the 
third  floor  are  seven  38-kw  Westinghouse  automatic  potential 
regulators.  Fig.  9,  controlling  the  2300-volt  feeders  to  .\lgiers. 
The  arc-lighting  equipment  for  the  1170  7.5-amp  series  street 
arcs  is  on  the  fourth  gallery,  as  shown  in  Fig.  ii.  Twelve 
constant-current  transformers  are  provided,  two  circuits  being 
supplied  from  each  transformer. 

Mr.  Hugh  McCloskey  is  president  of  the  New  Orleans  Rail¬ 
way  &  Lighting  Company;  Mr.  J.  J.  Gannon  is  first  vice-presi¬ 
dent;  Col.  J.  H.  De  Grange  is  second  vice-president  and  secre¬ 
tary,  and  Mr.  H.  A.  Ferrandon  is  treasurer.  Mr.  R.  E.  Slade 


Fig.  11 — Arc-Lamp  Switchboard  and  Constant-Current  Trans 
formers. 


the  old  railway  station  adjoining  the  new  plant  and  soon  to  be 
dismantled. 

The  excitation  equipment  for  the  turbine  portion  of  the  sta¬ 
tion  comprises  an  8o-kw  induction-motor-driven  125-volt  gen¬ 
erator,  one  75-k\v  and  one  25-kw'  Curtis-turbine-driven  genera¬ 
tors,  and  a  75-kw  marine-engine-driven  set.  These  machines. 
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is  general  manager  of  the  gas  and  electric  departments;  Mr.  £. 
B.  McKinney  is  superintendent  of  power,  and  has  direct  super¬ 
vision  of  all  generating  stations  and  equipment,  and  Mr.  A.  L. 
Black  is  electrical  engineer. 


TRANSMISSION-LINE  SUPPORTS  AT  DIFFERENT 
ELEVATIONS. 

By  J.  S.  Viehe. 

N  working  over  transmission-line  profiles  for  locating 
towers  the  writer  has  observed  that  the  lowest  point  of  the 
wire  is  not  always  the  closest  point  to  the  ground,  and 
has  found  that  it  is  necessary  to  sketch  in  the  curve  in  which 


Fig.  1 — Curve  Showing  Position  of  Wire. 

the  wire  will  hang,  both  when  it  is  hot  and  when  it  is  cold. 
The  following  method  has  been  found  convenient ; 

With  calculations  for  the  line  made  assume,  for  example,  a 
6oo-ft.  span  with  a  sag  of  12.5  ft.  when  the  wire  is  hot  and 
10.4  ft.  when  it  is  cold  for  supports  at  the  same  elevation.  From 
these  values,  assuming  that  the  tension  is  the  same  in  all  spans, 
one  can  easily  determine  the  sag  for  different  lengths  of  span. 


Fig.  2 — Positions  of  Conductor,  Telephone  Line  and  Tower. 

since  the  sag  is  proportional  to  the  square  of  the  span.  The 
table  in  the  next  column  was  obtained  in  this  way. 

As  the  greatest  sag  occurs  when  the  wire  is  at  high  tem¬ 
perature  it  is  important  to  locate  the  towers  and  adjust  the 
length  of  spans  in  such  a  manner  as  to  insure  sufficient  clear¬ 
ance  between  ground  and  wire  at  all  points  of  the  transmission 
line.  Fig.  i  represents  the  curve  in  which  the  wire  will  hang. 


the  scale,  of  course,  being  exaggerated.  This  curve  was  plotted 
from  the  values  in  the  above  table,  using  half  thg^ length  of 
span  as  abscissa  and  the  sag,  when  wire  is  hot,  ordinate, 
the  scale  of  plotting  being  the  same  as  that  on  the  {yg^file  under 
consideration,  which  is  here  250  ft.  to  the  square  for  the  hori¬ 
zontal  scale  and  10  ft.  to  the  square  for  the  ve|^cal  scale. 


Sag  in  Feet. 


Length  of  Sp>an  in  Feet. 


1  j 

1  Hot. 

Cold. 

i 

300 . 

3.1 

1 

2.6 

500 . 

8.7 

i  7-2 

600 . 

12.5 

10.4 

800 . 

22.3 

18.5 

1000 . 

34.9 

50. 1 

29.0 

1200 . 

;  41.5 

1500 . 

78.3 

1  65.0 

This  curve  was  then  transferred  to  celluloid  four  times,  as 
shown  in  Fig.  2,  a  b  c  d  e  being  the  celluloid  card.  The  vertical 
distance  between  these  curves  is  as  follows;  Between  “con¬ 
ductor”  and  “telephone”  the  distance  is  the  separation  of 
these  wires  at  the  towers,  in  this  case  9  ft. ;  between  "telephone” 
and  “ground”  the  distance  is  the  allowable  clearance  between 
telephone  wire  and  ground  at  points  in  the  span,  in  this  case 
20  ft. ;  between  “conductor”  and  “tower”  is  the  height  of  the 
tower  from  ground  to  lowest  transmission  conductor,  in  this 
case  45  ft.  The  celluloid  was  then  trimmed  along  the  line 
marked  “tower.”  The  card  is  used  by  keeping  the  axis  vertical 
and  sliding  it  around  until  the  curve  marked  “ground”  just 
touches  the  profile  line,  in  which  position  the  intersection  of 
the  curve  marked  “tower”  with  the  profile  line  gives  the  loca¬ 
tions  of  the  two  towers.  In  the  illustration  the  towers  would 
be  located  at  the  points  e  and  c.  The  towers  can  now  be 
drawn  in  and  the  celluloid  card  moved  up  until  the  curve 
marked  “tower”  touches  the  two  points  of  support,  in  which 
position  the  curve  can  be  drawn  in.  If  one  of  the  towers  has 
been  previously  located  the  card  can  be  used  in  a  similar  manner 
except  that  the  point  of  support  must  be  in  contact  with  the 
curve  “conductor”  when  the  curve  “ground”  touches  the  profile 
line.  A  curve  similar  to  Fig.  l,  plotted  from  the  values  of  the 
sag  when  the  wire  is  cold,  can  also  be  used  on  the  profile  to 
insure  that  no  insulators  will  have  an  upward  strain  on  them 


Y 


under  this  condition.  It  should  be  noted  that  the  card  in  Fig.  2 
can  be  used  without  regard  to  length  of  span  or  difference  in 
elevation  of  supports. 

This  method  of  locating  the  curves  is  based  on  the  usual 
assumption  in  regard  to  spans  and,  of  course,  gives  the  same 
position  of  low  point  of  the  wire.  The  method  of  obtaining  the 
co-ordinates  of  the  low  point  of  a  span  with  supports  at  h  ft. 
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difference  in  elevation  in  terms  of  the  sag  of  a  span  of  equal 
length  but  supports  at  same  elevation  is  as  follows; 

Referring  to  Fig.  3,  assume  the  span  mn  to  have  the  length  L 
and  sag  S;  the  problem  is  to  locate  the  low  point  of  the  span 
m’n’  having  the  same  length  but  with  a  difference  h  in  elevation 
of  supports. 

The  equation  of  the  parabola  is 


X*  =  ky 

L* 

But  when  y=S,  x  =  \L,  so  that  k  = _ _ 

Therefore,  x*= — —y 

45 

When  y^S,  =  +  o 

When  y  =  —  h,  x  =  —  \L-\-a 

L* 

Substituting  in  (i)  (^L-\-ay= — —5" 

4  o 

{-hL  +  ay=J^(S,-h) 

4S 


(I) 


(2) 

(3) 


From  equations  (2)  and  (3),  eliminating  L  and  a,  there  is 
obtained 


5,  =  5 


which  gives  the  amount  of  sag  below  the  high  support.  The 
distance  of  the  low  point  from  the  high  support  can  easily  be 
shown  to  be 


These  two  values  locate  the  low  point. 

As  noted  above,  the  writer  has  found  this  method  convenient, 
and  in  some  rtses  has  found  that  the  minimum  distance  between 
ground  and  wire  did  not  occur  at  the  low  point  of  the  sag. 


THE  SAND-ROCK  TUNNELS  OF  THE  ST.  PAUL 
EDISON  COMPANY. 


IN  the  issue  dated  June  8  appeared  a  description  of  the  dis¬ 
tributing  tunnels  of  the  Northern  Heating  &  Electric 
Company  of  St.  Paul,  Minn.  The  present  article  gives  a 
short  account  of  the  underground  system  of  the  St.  Paul 
Edison  Company. 

Nature  has  favored  the  public-service  companies  having 
underground  distribution  systems  in  the  city  of  St.  Paul  by  pro¬ 
viding,  25  ft.  below  the  hard  surface  rock,  a  relatively  soft 
sandstone  which  lends  itself  to  tunneling.  To  make  these 
bores  even  more  convenient  of  access  she  seems,  through 
a  series  of  later  processes,  to  have  kindly  opened  up  a  whole 
side  of  the  sand-rock  formation  and  arranged  a  shelf  along¬ 
side  them  on  which  to  build  power  plants  whose  switchboard 
galleries  open  directly  into  the  cable  tunnels  referred  to. 

A  good  many  million  years  back,  in  the  days  of  the  steaming 
old  Silurian  seas — whose  most  highly  developed  trilobites  would 
likely  be  disowned  by  their  modern  descendants,  our  intelligent 
horseshoe  crabs — there  was  deposited  on  the  ocean  floor  later 
to  become  Minnesota  the  sea  ooze  which  forms  the  buff-colored 
limestone  which  underlies  St.  Paul  at  a  depth  of  100  ft.  or 
more.  Then,  due  to  forgotten  causes,  ocean  currents  changed, 
the  Hennepin  country  perhaps  became  a  bay  into  which  an  un¬ 
named  river  emptied,  and  for  a  few  ages  this  arm  of  the  sea 
went  on  filling  up  with  fine  sand  which  later  compacted  into  a 
solid  rock-like  formation.  Again  conditions  changed,  and  for 
a  century  or  two  a  fine  ocean  mud  was  deposited  on  top  of  the 
sand,  forming  the  soapstone  which  lies  there  to-day.  Another 
tremendous  event  took  place,  this  time  probably  a  subsidence, 
and  the  earlier  processes  of  limestone  building  by  sea  ooze 
again  went  on  uninterrupted,  producing  after  the  lapse  of 
geologic  time  the  extremely  hard  “blue  rock”  on  which  the 
city  of  St.  Paul  is  built.  This  old  ocean  floor  then  rose  above 
the  sea  level,  and  for  uncounted  ages  the  processes  of  erosion 
and  weathering  were  at  work  attacking  the  •  formations  thus 


exposed.  A  great  river  flowed  near  by.  But  on  a  geologic 
yesterday,  when  the  great  glacial  ice  sheets  came  down  from  the 
north,  a  quantity  of  boulders  and  detritus  was  dumped  into 
the  old  channels,  closing  them  up  and  forcing  the  rivers  to 
make  new  beds.  The  Mississippi’s  new  course  lay  alongside 
the  future  city  of  St.  Paul,  and  here,  centuries  before  even  a 
western  continent  was  dreamed  of,  the  “Father  of  Waters” 
began  cutting  away  first  the  hard  limestone  and  then  the  softer 
sand-rock  cliffs  through  which  the  extensive  underground 
structures  are  to-day  most  conveniently  entered. 

Practically  all  of  the  public  utilities  of  St.  Paul  take  advan¬ 
tage  of  this  underlying  soft  sandstone  stratum  to  avoid  the 
expensive  excavation  of  the  extremely  hard  “blue-rock”  sur¬ 
face  limestone.  The  Edison  Light  &  Power  Company,  which 
is  the  electrical  department  of  the  St.  Paul  Gas  Light  Company ; 
the  Northern  Heating  &  Electric  Company,  the  two  telephone 
companies,  and  the  city  water-works  and  sewer  systems  each 
have  their  independent  systems  of  tunnels  in  the  sand-rock 
formation  which  underlies  most  of  the  business  district,  but 
the  most  extensive  of  these  systems  are  probably  those  of  the 
Edison  company,  which  lie  lowest  next  to  those  of  the  sewer 
system. 

In  all,  the  St.  Paul  Gas  Light  Company,  as  the  Edison  com¬ 
pany  is  better  known  locally,  has  15,450  ft.  of  these  tunnels. 


Fig.  1 — Map  of  Downtown  St.  Paul,  Showing  SanU-Rock  Tunnels 
of  Edison  Company. 


3000  ft.  being  steam-pipe  bores  and  12,450  ft.  exclusively  for 
electric  cables.  On  account  of  the  danger  of  leaks  no  gas 
mains  are  laid  in  any  of  these  tunnels.  The  standard  tunnel 
section  is  about  6  ft.  6  in.  high  and  3  ft.  wide,  with  vertical 
walls,  arched  roof  and  slightly  ditched  floor. 

When  first  reached  this  sand  rock  is  very  hard  and  has  to 
be  picked  down  in  advancing  the  headings.  One  workman  is 
enabled  to  make  about  8  ft.  of  progress  per  day.  The  cost 
of  excavating  the  tunnels  has  averaged  about  $1.75  per  running 
foot.  After  the  tunnel  is  finished,  smoothed  and  shaped,  the 
cables  it  is  to  contain  are  disposed  on  vertical  brackets  along 
the  side  walls.  A  place  for  countersinking  the  bracket  is  first 
picked  into  the  sand  wall  and  a  hole,  18  in.  deep,  is  then  bored 
into  the  native  sand  rock.  Into  this  hole  a  wooden  plug  is 
driven  and  to  this  the  bracket  is  bolted.  The  cables  carried 
are  the  direct-current  Edison  system  circuits  and  the  2300- 
volt,  two-phase,  four-conductor  distribution  and  tie  lines  be¬ 
tween  the  steam-power  plant  and  water-power  subsfation.  The 
tunnels  follow  the  streets  overhead,  as  shown  in  the  accom¬ 
panying  map,  and  are  well  lighted  by  incandescent  lamps  every 
35  ft.  The  pervious  character  of  the  sand  rock  takes  care  of 
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all  drainage.  From  the  tunnels  the  cables  ascend  at  various 
points  through  shafts  drilled 'through  the  hard  blue  rock  and 
enter  the  basements  of  buildings  which  serve  as  distribution 
centers.  The  Edison  tunnel  system  lies  from  25  ft.  to  50  ft. 
below  the  street  surface,  and  communicates  with  the  surface 
above  through  ventilating  shafts,  manholes  provided  for  quick 
entry  to  the  interior  and  drill  holes  through  which  the  cables 
ascend.  The  location  of  these  is  shown  on  the  map.  The 
tunnels  are  high  enough  for  a  tall  man  to  walk  upright,  and  a 
trip  through  the  well-lighted  corridors  can  be  made  with  ease. 


shown  in  Fig.  4,  are  filled  with  paraffine.  Simple  knife  dis¬ 
connect  switches  are  arranged  so  that  either  or  both  of  the 
aerial  circuits  can  be  connected  to  either  or  both  of  the  cables 
in  case  of  accident  to  any  part  of  the  line.  Liftle  difference  is 
noticed  in  the  operation  of  the  rubber  and  the  paper-insulated 
cable,  although  the  latter  is,  of  course,  more  sensitive  to  the 
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Fig.  2 — Cross-Sectional  View  of  Earth  Strata  at  St.  Paul,  Showing 
Location  of  Tunnel. 

Another  interesting  feature  of  the  St.  Paul  company’s  un¬ 
derground  plant  is  the  three  miles  of  2S,ooo-volt  cable  duct, 
through  which  the  transmission  circuits  from  the  5000-hp 
Apple  River  water-power  plant,  twenty-seven  miles  from  St. 
Paul,  reach  the  transforming  substation  in  the  heart  of  the 
city.  Although  several  other  companies  are  now  using  similar 
potentials  underground,  the  St.  Paul  company  was  the  pioneer 
in  installing  its  one  paper-insulated  and  one  rubber-insulated 
three-conductor  No.  2  cable  ten  years  ago.  During  this  time 
a  number  of  burnouts  have  occurred,  due  to  breakdowns  and 
other  causes,  but  in  the  last  year  the  operation  of  both  cables 
has  been  without  a  single  such  instance.  The  major  part  of 
the  three-mile  distance  is  in  four-hole  McRoy  duct.  As  the 
substation  is  approached  this  is  increased  to  larger  conduit  to 
accommodate  returning  distribution  feeders,  but  one  row  of 
holes  is  left  empty  surrounding  the  high-tension  cables.  The 
incoming  aerial  lines  enter  the  lightning  arrester  station  at 


Fig.  4 — Pothead  Entry  of  25,000- Volt  Transmission  Line  Into 
Rubber-Covered  Underground  Cable. 

entrance  of  moisture  if  its  sheath  becomes  injured.  The  25,000- 
volt  cable  ducts  are  laid  in  the  usual  way  under  the  street 
surface.  There  are  no  sand-rock  tunnels  in  the  portion  of 
the  city  traversed  by  the  duct  lines,  as  the  sand  formation  is 
not  accessible  at  this  point.  Mr.  F.  R.  Cutcheon  is  electrical 
superintendent  for  the  St.  Paul  Gas  Light  Company. 


ELECTRICAL  RESISTANCE  AS  A  FUNCTION  OF 
THERMAL  AND  MECHANICAL  CHANGE. 

By  Albert  Ale.xander  Somerville. 

For  some  time  the  author  has  been  investigating  the  tem¬ 
perature  coefficients  of  electrical  resistance,  carrying  the  tem¬ 
peratures  to  a  higher  range  than  has  heretofore  been  done  in 
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rials  have  been  tested  during  three  years’  time  and  in  some  of 
the  more  common  ones  the  results  obtained  at  ordinary  tem¬ 
peratures  have  not  agreed  very  well  with  results  reported  by 
other  investigators.  These  differences,  however,  can  readily 


trical  furnace  at  approximately  300  deg.  C.  it  was  found 
that  the  annealing  process  was  only  begun  and  that  a  tem¬ 
perature  of  100  deg.  C.  was  not  sufficient  to  anneal  such  an 
alloy.  Fig.  2  shows  the  added  effect  of  annealing  at  300  deg.  C. 


Fig.  2 — Resistance  at  Zero  Deg.  Cent.  When  Annealed  at  300  Deg. 

Cent. 


Fig.  3 — Resistance  at  Zero  Deg.  Cent.  When  Annealed  at  First 
100  Deg.  and  Then  300  Deg.  Cent. 


be  explained  by  the  different  conditions  under  which  people 
have  worked.  The  condition  of  a  body  depends  much  on 
the  treatment  that  body  has  received.  Three  things  that  will 
affect  it  are  rolling,  cold  drawing  and  annealing.  The  effects 
of  the  first  two  may  be  completely  removed  by  the  last.  In 
order  to  get  a  material  in  shape  to  measure  its  resistance  it  is 
commonly  put  through  a  set  of  draw-plates  to  produce  wire  that 
will  have  a  certain  specific  resistance  and  temperature  coeffi¬ 
cient;  if  it  were  rolled  instead  the  constants  might  be  different 
and  if  it  were  annealed  they  would  be  almost  sure  to  change. 
No  one  who  has  ever  used  a  platinum  resistance  thermometer 
would  think  of  trying  to  calibrate  it  until  it  has  been  thor¬ 
oughly  annealed  at  a  temperature  as  high  as  or  higher  than  that 
at  which  it  would  subsequently  be  used. 

The  time  required  for  annealing  and  the  temperature  at  which 
it  is  accomplished  are  not  well  known  as  yet,  and  in  order  to 
acquire  a  little  information  on  this  subject  the  work  here 
described  was  performed.  In  electrical  work  copper  is  the 
most  common  metal  used.  Nickel  has  the  most  peculiar  electri¬ 
cal  properties  and  it  does  not  readily  oxidize  at  high  tem¬ 
peratures.  It  was  thought  that  an  alloy  of  these  two  mate¬ 
rials  might  prove  interesting,  and  for  this  purpose  use  was 
made  of  a  5-cent  coin,  which  contains  75  per  cent  copper  and 
25  per  cent  nickel,  according  to  the  superintendent  of  the  Mint 
at  Philadelphia.  The  author  has  no  information  concerning 
the  purity  of  the  elements  used. 

Use  was  made  of  a  1910  coin  first  rolled  into  a  sheet  12  cm 
long  and  0.027  cui  thick.  This  sheet  was  cut  into  narrow 
strips  and  one  of  these  strips  put  through  sapphire  draw-plates 
until  a  wire  was  obtained  which  was  35.5  cm  long  and  0.021  cm 
in  diameter.  This  was  wound  on  a  quartz  tube  and  copper-lead 
wires  were  attached  by  fusing  in  a  small  arc  made  by  using 
lead  pencils  as  electrodes.  The  specimen,  together  with  dummy 
lead  wires  insulated  by  quartz  tubes,  was  then  placed  in  a  por¬ 
celain  tube  and  sealed  in  with  plaster-of-paris  so  that  the  oxy¬ 
gen  in  the  tube  could  be  forced  out  by  pumping  nitrogen  into 
the  tube  in  order  to  prevent  oxidation. 

It  was  then  alternated  between  ice  and  steam  baths,  or  it  was 
annealed  at  100  deg.  C.  and  the  resistance  at  zero  deg.  C.  was 
measured  at  stated  intervals.  Fig.  i  shows  the  results.  The 
X  axis  indicates  the  net  time  in  the  steam  bath,  the  time  for 
cooling  to  zero  deg.  C.  and  making  the  measurements  being  sub¬ 
tracted  from  the  whole.  This  curve  shows  that  most  of  the 
annealing  done  at  too  deg.  C.  is  accomplished  during  the  first 
ten  minutes  and  after  two  hours  the  change  is  nearly  complete. 

When  the  specimen  was  placed  for  a  short  time  in  an  elec- 


Fig.  3  shows  the  comparative  effects  produced  at  too  deg.  C. 
and  300  deg.  C. 

Further  heating  at  700  deg.  C.  produced  very  little  effect  on 
the  resistance  at  zero  deg.  C,  and  hence  it  was  concluded  that 
annealing  was  almost  cPmpleted  at  300  deg.  C.  It  is  known 
that  some  materials  cannot  be  completely  annealed  at  this 
temperature.  A  platinum  thermometer  is  not  “aged”  until  it 
has  been  used  for  some  months.  The  one  with  which  this 
work  was  done  has  been  used  about  three  years  in  the  same 
room.  Only  slight  repairs  have  been  required  in  that  time. 
During  the  first  year  it  was  necessary  to  calibrate  it  fre¬ 
quently.  It  has  been  heated  to  approximately  1000  deg.  C. 
probably  500  or  600  times,  and  during  the  last  half  year  no 
change  whatever  in  its  resistance  at  zero  temperature  or  its 
fundamental  interval  could  be  detected. 

The  results  obtained,  then,  in  the  case  of  the  alloy  of  nickel 
and  copper  used  are  that  the  specific  resistance  is  changed  from 
0.0000330  when  rolled  and  cold  drawn  to  0.0000331  when  an¬ 
nealed  thoroughly.  Moreover,  the  temperature  coefficient  is 
changed  from  0.00016  in  the  first  case  to  0.00019  in  the  latter 
case. 

The  resistance  was  also  determined  over  the  range  of  tem¬ 
perature  from  zero  to  900  deg.  C.,  as  shown  in  Fig.  4.  As 
plotted  it  appears  to  be  represented  by  two  nearly  straight 


lines,  the  slope  of  each  being  small  as  compared  to  that  of  the 
pure  metals. 

Various  metals  behave  differently  and  each  one  should  be 
separately  investigated.  Results  now  at  hand  can  hardly  be 
compared  unless  previous  conditions  of  treatment  are  also 
considered. 
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BURNER  FOR  CRUDE  OIL. 


By  the  use  of  an  improved  crude-oil  burner  of  his  own 
invention,  Mr.  E.  J.  Owin,  chief  engineer  of  the  Galveston 
(Tex.)  municipal  pumping  station,  which  also  furnishes  the 
street  lighting  for  the  city,  reports  he  has  been  able  to  effect 
a  saving  of  22  per  cent  in  the  quantity  of  oil  burned.  .\t  the 
present  time  42,000  gal.  of  oil  are  consumed  monthly  under 
800  hp  in  boilers,  the  steam  developed  being  used  to  pump 
2,500,000  gal.  of  water  daily  and  to  operate  steam  turbines  sup¬ 
plying  the  350  magnetite  street  lamps. 

The  burner  shown  in  the  accompanying  sketch  consists  of  a 
long  hollow  tube  into  which  the  oil  and  steam  at  50  lb.  pres¬ 
sure  are  sprayed  through  a  needle  valve.  In  the  center  of  the 
burner  tube  are  a  number  of  four-fingered  baffles  mounted  on  a 
clamping  rod  and  so  staggered  that  to  the  fuel  and  steam 
passing  there  is  imparted  a  whirling  motion.  The  burner  noz¬ 
zle  is  in  the  form  of  a  circular  beveled  opening,  unlike  the  flat¬ 
tened  fishtail-producing  flame  usually  employed.  The  spacing 


between  the  adjacent  baffles  is  diminished  in  the  direction  of 
the  fuel’s  flow,  so  that  the  speed  of  rotation  of  the  fuel  is 
constantly  increased  at  each  point.  A  United  States  patent 


Details  of  Crude-Oil  Burner. 


was  recently  granted  Mr.  Owin  on  the  features  of  novelty  of 
this  burner. 


Central  Station 

Management,  Policies  and  Commercial  Methods 


SEPARATE  DRIVE  FOR  PLANER  SPINDLES. 


The  matter  of  individual  motor  drive  of  wood-working  tools 
is  now  being  carried  a  step  past  even  the  unit  stage,  experi¬ 
ments  being  under  way  to  apply  separate  motor  drive  to  each 
of  the  cutter  spindles  on  planers.  As  much  as  30  per  cent  of 
the  full-load  power  is  often  absorbed  by  the  friction  of  belts 
and  speed-changing  devices  in  these  machines,  and  by  directly 
connecting  the  motors  to  their  spindle  shafts  it  is  expected  to 
save  much  of  this  waste. 


IRRIGATION  PUMPING  LOAD  AT  LAREDO,  TEX. 

Laredo,  Tex.,  a  city  on  the  Mexican  border,  with  15,000 
inhabitants,  the  majority  of  whom  are  of  Mexican  and  Spanish 
descent,  lies  in  the  center  of  a  great  onion-growing  territory, 
irrigation  of  which  has  become  one  of  the  principal  loads  of 
the  local  central  station.  Mr.  F.  E.  Scovill,  manager  of  the 
Laredo  company,  reports  that  due  to  this  pumping  the  day  load 
on  his  company’s  lines  exceeds  the  night  lighting  peak  by  about 
three  times,  but  the  long-hour  business  afforded  by  the  pumping 
demand  is  very  satisfactory  and  profitable  from  a  central-station 
viewpoint. 


HOLDING  THE  HOUSEWIFE’S  ATTENTION. 


To  insure  that  one  of  its  little  booklets  on  the  use  of  house¬ 
hold  electrical  appliances  shall  have  the  attention  of  the  house¬ 
wife  for  more  than  a  brief  inspection  the  Commonwealth 
Edison  Company,  Chicago,  has  incorporated  into  the  last  pages 
sheets  of  gummed  labels,  “Cherries,”  “Peaches,”  “Strawber¬ 
ries,”  etc.,  for  use  in  canning  fruit.  The  fruits  named  on  the 
labels  have  been  so  chosen  as  to  span  nearly  the  entire  canning 
season,  insuring  that  the  booklet  will  be  held  and  prized  during 
this  period  at  least.  Beneath  the  name  of  the  fruit  each  label 
bears  in  small  type  the  words  “Commonwealth  Edison  Com¬ 
pany,”  so  that  when  the  fruit  is  opened  another  reminder  of 
the  company  is  presented. 


BREWERIES  AS  CENTRAL  STATION  CUSTOMERS. 


On  account  of  their  long-hour  use  of  energy,  operating  prac¬ 
tically  twenty-four  hours  per  day,  the  New  Orleans  Railway  & 
Light  Company  has  found  serving  its  brewery  customers  a  very 
desirable  class  of  business  from  a  central-station  standpoint. 
The  electric  company  now  has  several  of  the  largest  breweries 
in  the  city  as  its  customers,  using  motor  drive  to  operate  bran 


mashers,  agitators,  pumps,  conveyors,  elevators,  etc.  For  one 
large  brewery  it  furnishes  energy  for  a  total  connected  rating  of 
200  hp  in  motors,  supplying  all  power  used  in  the  plant  except 
that  for  a  75-hp  steam-driven  refrigerating  machine,  which  has 
not  yet  been  converted  to  electric  drive.  In  each  of  these  brew¬ 
eries  the  electric  installation  has  grown  a  step  at  a  time,  increas¬ 
ing  from  initial  motor  services  of  from  10  hp  to  15  hp  to  the 
present  almost  complete  operation  of  the  plants,  as  the  con¬ 
venience  and  economy  of  central-station  service  was  demon¬ 
strated. 


MOTOR-DRIVE  REDUCES  COST  OF  COTTON 
GINNING. 

Throughout  the  South  and  Southwest  cotton  gins  are  not 
generally  considered  desirable  central-station  loads  on  account 
of  the  heavy  demand  and  the  few  months  of  autumn  operation 
of  the  gin  load.  In  the  case,  however,  of  a  65-hp  cotton  gin  at 
Coalgate,  Okla.,  motor-driven  by  the  local  central  station,  not 
only  does  the  electric  company  consider  this  consumption  good 
business,  but  the  gin,  though  in  the  midst  of  a  coal-mining  sec¬ 
tion.  has  been  able  to  reduce  its  total  operating  expenses  from 
50  cents  down  to  30  cents  per  bale,  with  energy  at  4  cents  per 
kw-hour.  This  gin  has  a  capacity  of  about  one  bale  each  ten 
minutes  when  running  continuously.  With  electric  drive  the 
heavy  boiler  operating  and  up-keep  costs  have  been  eliminated, 
together  with  the  boiler-room  force,  leaving  only  one  gin-stand 
man  and  one  packer  to  operate  the  plant.  The  gin  usually 
begins  operation  Aug.  15  and  runs  until  about  the  first  of  the 
year.  The  heaviest  cotton-ginning  season  is  near  the  middle 
of  this  period,  when  the  gin  is  sometimes  run  twenty-four  hours 
per  day.  At  other  times  the  ginning  load  by  agreement  is  kept 
off  the  peak  period  of  the  lighting  plant,  being  operated  prin¬ 
cipally  during  daylight  hours.  Mr.  H.  L.  Reager,  manager  of 
the  Coalgate  Light  &  Ice  Company,  declares  that  in  his  estima¬ 
tion  such  a  cotton-ginning  load  is  desirable  business  for  a  small 
central  station,  asserting  that  in  his  own  plant  the  gin  has  been 
a  profitable  customer. 


MINIMUM  SIZES  OF  SERVICE  AND  LINE  WIRES. 


In  a  discussion  at  the  recent  Iowa  Electrical  Association  con¬ 
vention  at  Davenport  several  speakers  compared  notes  as  to 
practice  in  minimum  sizes  of  line  and  service  wires  used. 

Mr.  Austin  Burt,  of  Waterloo,  said  that  for  a  number  of 
years  his  company  installed  nothing  smaller  than  No.  6  wire  for 
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consumers’  services,  no  matter  how  small  the  load.  Recently 
wire  as  small  as  No.  8  and  even  No.  10  has  been  installed  for 
services  in  some  cases. 

Mr.  A.  L.  Dodd,  of  Charles  City,  said  his  company’s  practice 
was  to  use  nothing  smaller  than  No.  6  on  primary  and  arc 
circuits. 

Mr.  H.  B.  Gear,  of  the  Commonwealth  Edison  Company, 
Chicago,  who  has  charge  of  its  overhead  work,  said  that  Chi¬ 
cago  practice  had  been  to  adopt  a  few  standard  sizes  for  dif¬ 
ferent  purposes  to  avoid  having  a  large  number  of  sizes  of 
wires.  The  largest  overhead  primary  feeder  w’ire  used  is  No.  o. 
If  more  power  is  needed  than  can  be  transmitted  at  a  reason¬ 
able  line  loss  with  the  No.  o  feeder,  additional  feeders  are 
installed,  because  more  than  this  amount  of  power  cannot  be 
distributed  from  the  ends  of  feeders  on  No.  6  mains  and  main¬ 
tain  the  line  loss  at  a  reasonable  figure.  No.  6  wire  is  the 
standard  for  primary  mains  and  branches.  The  city  of  Chicago 
allows  no  consumers’  service  wire  less  than  No.  8.  For  most 
services  No.  6  is  used.  For  very  small  consumers  and  short 
spans  No.  8  is  used,  although  in  former  years  some  No.  10 
was  used. 


RECOGNITION  OF  ELECTRICITY  AS  BOOSTER 
OF  PROPERTY  VALUES. 

“The  lessee  hereby  expressly  agrees  to  erect  and  maintain 
during  the  life  of  this  lease  a  bright  electric  sign  having  lamps 
on  the  outside,  to  be  lighted  each  and  every  night  until  at  least 
10  p.  m.,  and  he  further  agrees  to  burn  bright  window  lights 
until  10  p.  m.” 

The  preceding  quotation  is  from  the  form  of  lease  under 
which  ten  storerooms,  each  renting  at  $200  a  month,  have  been 
let  in  a  newly  renovated  business  building  at  Muskogee,  Okla. 
The  landlord  has  no  interest,  direct  or  implied,  in  the  local 
electric  company  and  his  action  was  entirely  unsolicited.  He 
realized,  however,  that  nothing  would  do  as  much  to  enhance 
the  value  of  his  property  as  brilliant  electric  lighting  after 
nightfall.  This  particular  building,  though  on  a  prominent  cor¬ 
ner,  was  formerly  dark  and  gloomy  after  night,  so  that  it  was 
avoided  by  the  evening  crowds.  It  was  with  the  idea  that  the 
sidewalk  should  again  be  made  attractive  that  this  peculiar 
clause  was  incorporated  in  the  lease. 

To  do  his  own  share  toward  this  result  the  landlord  has 
ordered  500  low-voltage  tungsten  sign  lamps  installed  to  out¬ 
line  the  building,  and  will  also  erect  a  large  sign  to  advertise 
the  hotel  which  will  occupy  the  ui)per  floors.  Indeed,  so 
pleased  was  he  at  the  prospect  of  having  his  new  building  amply 
illuminated  that  with  the  order  for  the  above  display  he  handed 
Mr.  Norman  B.  Hickox,  new-business  manager  of  the  Musko¬ 
gee  Gas  &  Electric  Company,  a  check  covering  the  cost  of  the 
construction  and  two  years’  operation  of  the  lamps. 


THE  COTTON  GIN  AS  A  CENTRAL-STATION  LOAD. 


The  electrical  operation  of  cotton  gins  as  desirable  central- 
station  loads  came  up  for  discussion  during  the  recent  conven¬ 
tion  of  the  Southwestern  Electrical  Association  at  Houston, 
Tex.  In  general,  electric  companies  in  the  South  and  Southwest 
have  chosen  to  avoid  cotton-ginning  loads  on  account  of  their 
comparatively  heavy  demand  during  only  a  few  months  in  the 
year,  overlapping  the  winter  lighting  season.  The  cotton-ginning 
season  usually  begins  in  August  or  September  and  lasts  through 
December,  running  much  of  this  period  twenty-four  hours  a 
day,  the  latter  part  coming  at  a  time,  however,  when  the  capacity 
of  generators  is  needed  for  the  evening  lighting  peaks. 

Mr.  J.  A.  Walker  cited  a  case  where  the  cost  of  energy  for 
ginning  was  50  cents  a  bale,  10  kw-hours  to  15  kw-hours  at  the 
low  rate  of  4  cents  to  5  cents  per  kw-hour  being  required  for 
each  bale.  In  re-equipping  a  steam-driven  gin  for  electric 
drive  he  advised  that  the  gin  apparatus  be  practically  recon¬ 
structed,  since  with  the  long  mechanical  transmission  in  the 


engine-operated  plant  the  friction  losses  are  very  high,  reach¬ 
ing  as  much  as  75  per  cent  of  the  full-load  input.  He  also 
mentioned  the  successful  operation  of  a  set  of  seven  seventy- 
saw  gins  driven  by  a  pair  of  50-hp  motors  supplied  on  a  meter 
basis.  This  service  is  considered  a  satisfactory  central-station 
load. 

Mr.  E.  D.  Kelly,  of  Terrell,  Tex.,  declared  that  the  large 
investment  and  overhead  charges  required  by  the  gin  load 
during  the  short  period  of  its  operation,  conflicting  with  the 
lighting  peak,  make  it  poor  central-station  business.  Mr.  C.  H. 
Cushman,  of  San  Antonio,  Tex.,  referred  to  the  high  cost  of 
ginning  single  bales  of  cotton  under  the  intermittent  conditions 
obtaining  in  many  gin  plants,  where  the  machines  have  to  be 
started  up  to  gin  a  few  bales  at  a  time  as  farmers  bring  these 
to  the  mill.  Under  such  circumstances  the  labor  and  fuel  costs 
may  amount  to  $i  or  more  per  bale.  Mr.  C.  W.  Kellogg,  of 
Dallas,  pointed  out  that  the  small  central  station  has  compara¬ 
tively  high  labor  and  fixed  costs,  while  its  coal  cost  may  be 
actually  the  least  of  its  charges.  On  the  other  hand,  the  fuel 
charge  is  often  one  of  the  most  important  factors  that  go  to 
make  up  the  cost  of  a  kw-hour  in  a  large  generating  plant 
where  machinery  and  labor  have  been  reduced  to  the  minimum 
possible  with  big  units.  This  difference  in  the  make  up  of  gen¬ 
erating  costs  in  large  and  small  plants  should  be  considered, 
declared  Mr.  Kellogg,  in  determining  upon  the  desirability  of 
long-hour  and  short-hour  business  under  such  plant  conditions. 


PHENOMENAL  CENTRAL-STATION  GROWTH  AT 
OKLAHOMA  CITY. 

Oklahoma  City,  with  a  population  of  75,000,  has  17,000  con¬ 
sumers  of  gas  and  electricity,  80  per  cent  of  whom  are  residence 
customers.  During  the  past  seven  years  the  generating  capac¬ 
ity  of  the  local  power  plant  has  been  increased  seven  times,  the 
last  addition  being  a  3000-kw  engine-driven  set,  which  brings 
the  station  rating  up  to  8600  kw.  On  preceding  occasions  each 
power-house  addition  was  designed  and  expected  to  meet  the 
growth  of  the  system  during  the  next  two  or  three  years,  but 
the  capacity  provided  has  invariably  been  taxed  in  each  case 
within  six  months  or  less  of  the  completion  of  the  new  equip¬ 
ment.  Connected  to  the  central-station  lines  there  are  now 
nearly  1000  motors,  aggregating  about  6000  hp  in  rating. 

Oklahoma  City  has  150  electric  vehicles,  including  ten  trucks. 
The  minimum  monthly  charge  for  a  private-garage  rectifier  set 
is  only  $i  and  the  equivalent  rate  for  vehicle  charging  is  3.5 
cents  to  4  cents  per  kw-hour.  The  average  yearly  income  per 
vehicle  is  estimated  to  be  $60  in  Oklahoma  City.  The  present 
excellent  showing  of  the  electric  car  in  the  city  is  largely  due 
to  the  unremitting  publicity  given  these  vehicles  by  the  central- 
station  company,  aided  by  the  local  representatives  of  the  manu¬ 
facturers. 

The  company  does  no  wiring,  delegating  all  such  construc¬ 
tion  w'ork,  sale  of  supplies,  etc.,  to  local  contractors  and  deal¬ 
ers.  The  percentage  of  houses  wired  in  Oklahoma  is  very 
high.  Contractors  do  the  wiring,  billing  the  customer  at  cost 
and  collecting  from  the  central-station  company  a  fixed  profit, 
which  is  figured  at  a  fair  percentage  of  the  gross  amount.  The 
house-wiring  and  sales  campaigns  of  the  Oklahoma  Gas  &  Elec¬ 
tric  Company  were  inaugurated  only  last  September  following 
the  establishment  of  a  department  in  charge  of  Mr.  A.  Larney, 
new-business  manager.  The  company  transacts  its  business 
rather  like  that  of  a  banking  institution  and  maintains  no  dis¬ 
play  in  connection  with  its  handsome  offices.  Recently  to 
inaugurate  a  domestic-appliance  campaign  several  windows  in 
a  leading  department  store  were  secured,  fitted  up  as  room 
interiors  and  equipped  with  all  kinds  of  heating  appliances. 
Two  demonstrators  in  the  windows  manipulated  the  apparatus, 
which  was  fully  labeled  by  explanatory  cards,  while  outside  on 
the  sidewalk  a  representative  of  the  company  explained  to  the 
crowd  the  functions  of  the  various  devices.  Good  work  has 
been  done  in  this  way  and  through  local  newspaper  advertis 
ing.  Following  the  opening  of  the  new-business  department  the 
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first  efforts  were  made  to  gain  the  confidence  and  satisfaction 
of  local  merchants  and  residents,  who  were  shown  in  many  cases 
how  to  improve  their  installations  without  additional  expend! 
ture.  In  this  way  the  local  standard  of  illumination  was  raised 
rapidly,  and  the  streets  of  the  city  now  present  an  attractive 
appearance  after  nightfall,  due  to  signs  and  window  lighting. 
Sixty-two  signs  have  been  erected  in  four  months,  and  a  “white 
way”  of  tungsten  curb  posts  has  been  installed. 

The  Oklahoma  Gas  &  Electric  Company  is  controlled  and 
operated  by  H.  M.  Byllesby  &  Company,  Chicago,  Mr.  F.  H. 
Tidnam  being  local  manager  at  Oklahoma  City. 


LOW  OFF-PEAK  RATE  FOR  LARGE  CONSUMERS 
AT  NASHVILLE,  TENN. 

The  Nashville  (Tenn.)  Railway  &  Light  Company  has  been 
very  successful  in  acquiring  large  motor-load  business  on  a 
low-rate  off-peak  proposition  wherein  the  customer  guarantees 
a  monthly  minimum  of  $100.  Under  this  class  of  service  the 
consumer  is  required  to  stay  off  the  lines  from  4:30  to  7:30 
p.  m.  I'or  all  energy  used,  as  shown  by  his  meter,  lie  pays  2 
cents  per  kw-hour,  guaranteeing,  however,  a  minimum  bill  of 
$100  a  month.  In  the  case  of  new  business  motor  installations 
are  made  on  trial  by  the  central-station  company  without  charge, 
the  customer  having  thirty  to  ninety  days’  use  of  the  electric 
service  at  only  the  cost  of  the  electricity  used.  .\t  the  end  of 
this  time  he  is  usually  pleased  with  the  savings  recorded  and 
retains  the  motor  drive,  paying  10  per  cent  of  the  cost  of  the 
installation  down  and  the  remainder  in  instalments  as  agreed 
upon.  .\s  the  result  of  this  proposition  the  Nashville  company 
has  been  able  to  place  about  10.000  hp  in  motors  during  the  last 
four  years.  A  number  of  these  installations  arc  large  consum¬ 
ers.  several  having  300  hp  and  above  in  connected  load.  The 
especially  valuable  feature  of  this  low-rate  proposal  has  been 
the  trial  installation  of  motors  without  cost  to  the  company,  as 
it  has  been  demonstrated  that  after  motor  drive  is  once  installed 
users  are  loath  to  return  to  the  old  ways  of  isolated  plants. 


A  SCHEDULE  OF  RATES  INVOLVING  THE  INVEST¬ 
MENT  COST  OF  REACHING  THE  CONSUMER. 

By  J.  C.  Lawler. 

Due  to  the  many  changes  in  electrical  apparatus  and  the 
various  conditions  under  which  electrical  energy  is  supplied, 
it  is  difficult  to  form  a  comprehensive  idea  or  set  of  definite 
rules  governing  the  sale  price  of  electricity  by  a  central  station. 
It  is  well  known  that  a  straight  rate  of  so  many  cents  per 
kw-hour  consumed  is  not  fair  to  either  the  consumer  or  the 
central  station,  except  for  very  small  consumers.  Electrical 
energy  can  be  supplied  in  large  quantities  at  a  lower  unit  cost, 
of  course,  than  in  small  (piantities.  The  time  of  day,  or  possi¬ 
bly  the  season  of  the  year,  as  well  as  the  distance  of  transmis¬ 
sion.  will  also  affect  the  costs.  The  consumer  with  a  large 
demand  and  a  low  consumption  of  energy  should  pay  a  higher 
rate  than  one  with  a  low  demand  and  a  good  load-factor.  The 
consumer  who  uses  service  during  the  peak-load  period  should 
pay  a  higher  rate  than  one  who  does  not  operate  on  the  peak 
and  saves  the  company  the  expense  of  maintaining  reserve 
capacity  for  him.  The  consumer  who  requires  a  special  ex¬ 
tension  of  the  station’s  lines  for  his  sole  benefit  should  pay  a 
higher  rate  than  a  like  consumer  who  shares  a  line  with  other 
consumers. 

With  these  conditions  in  mind  it  appears  that  a  fixed  charge 
plus  an  energy  charge  would  he  a  just  method  for  determining 
a  proi)er  rate  for  electric  service. 

The  fixed  charge  would  be  made  up  of  two  components; 

I.  The  cost  to  the  central  station  of  installing  and  maintain¬ 
ing  lines,  transforming  devices,  etc.,  to  supply  service  to  the 
consumer. 


2.  The  cost  to  the  central  station  of  installing  and  maintain¬ 
ing  generating  equipment  for  the  consumer. 

These  fixed  charges  will  vary  according  to  the  class  of  busi¬ 
ness  to  be  supplied.  The  cost  of  extending  lines,  installing 
transforming  devices,  etc.,  would  be  the  same  no  matter  whether 
they  were  to  supply  motors  or  lamps  of  equal  demand,  while 
the  second  item  would  vary  with  the  time  of  day  when  the 
current  is  to  be  supplied. 

Electrical  energy  for  lighting  purposes  (leaving  out  invest¬ 
ment  costs,  which  are  taken  care  of  in  the  fixed  charges)  does 
not  cost  any  more  than  a  like  amount  of  electrical  energy  for 
motor  purposes  and  consequently  the  kw-hour  cost  should  be 
the  same  to  the  two  classes  of  consumers  when  sold  in  the 
same  quantity  and  during  the  same  period  of  time.  The  price 
should  vary,  however,  with  the  amount  of  energy  sold,  the  larger 
consumer  receiving  a  lower  unit  rate.  The  lesser  expense  of 
manufacture  in  large  amounts  is  very  apparent,  for  distribution 
is  facilitated  by  requiring  fewer  pole  lines,  the  larger  transform¬ 
ing  devices  are  more  efficient  and  clerical  work  is  decreased 
when  supplying  one  large  consumer  whose  consumption  is 
equivalent  to  that  of  several  small  consumers. 

We  should  then  supply  electrical  energy  to  ail  classes  of 
business  at  the  same  rate  when  furnished  in  equal  quantities, 
but  the  unit  price  should  be  lower  when  served  in  large  quanti¬ 
ties. 

The  next  step  would  be  in  determining  a  method  of  making 
the  charges  in  a  systematic  way,  one  in  which  the  commercial 
representatives  of  the  company  could  at  once  give  the  pros¬ 
pective  consumer  a  definite  cost  figure,  without  having  to  refer 
to  a  large  volume  or  consulting  the  head  of  his  department  or 
other  authorities.  It  should  not  matter  whether  the  prospective 
consumer  desires  energy  for  a  i-hp  motor  or  lighting  for  a 
ten-story  hotel,  for  unless  the  representative  can  furnish  the 
information  immediately  he  is  likely  to  be  rated  as  an  office 
boy  or  an  inefficient  clerk  who  must  ask  the  proprietor  the 
price  of  each  parcel  he  sells. 

'I  he  writer  has  formulated  a  plan  whereby  he  believes  the 
company’s  rates  for  consumers  having  monthly  bills  of  $4  or 
more  can  be  determined  monthly  from  a  single  typewritten 
sheet.  This  would  cover  all  classes  of  business  service,  and 
the  commercial  representative  need  have  only  a  general  idea 
as  to  the  cost  of  the  construction  required  and  be  able  to 
calculate  the  maximum  demand  required. 

The  method  proposed  is  based  upon  a  fixed  charge  varied 
according  to  the  cost  of  construction  and  demand,  plus  a 


Curves  Showing  Equivalent  Costs  of  Energy  at  Various  Load 
Factors. 

charge  for  the  kw-hours  consumed  as  indicated  by  a  meter. 
The  unit  cost  per  kw-hour  is  the  same  for  all  classes  of  busi¬ 
ness,  but  varies  according  to  the  quantity  consumed,  and  while 
the  unit  cost  grows  less  as  the  quantity  consumed  increases, 
there  is  no  sudden  drop,  the  decrease  presenting  a  smooth  curve, 
which  prohibits  a  consumer  from  lowering  his  bill  by  using  a 
few'  additional  kw-hours. 

The  figures  herein  given  are  those  that  have  been  determined 
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for  practical  purposes  for  a  station  in  the  West  obtaining  its 
output  from  both  steam  and  hydraulic  plants.  While  the  ulti¬ 
mate  results  may  not  be  suitable  for  all  distributing  plants,  it 
would  appear  that  the  same  general  plan  with  different  values 
applied  would  give  equally  good  results. 

There  are  three  classes  of  fixed  charges,  herein  known  as 
the  “D,”  “DN”  and  “N”  rates. 

riie  “D”  rate  is  secured  by  consumers  who  operate  during  the 
off-peak  hours,  and  is  $2  per  month  for  each  $100  of  the  con¬ 
struction  costs  expended  by  the  company  in  carrying  service 
to  the  consumer. 

The  “DN”  rate  is  given  to  consumers  who  operate  during 
the  day  and  night  and  may  use  service  during  the  peak  period. 
The  fixed  charge  is  $1.80  per  month  per  $100  of  cost  of  con¬ 
struction,  plus  $0.40  per  kilowatt  of  demand  (during  the  peak 
load)  per  month. 

The  “N”  rate  is  obtained  by  consumers  who  operate  entirely 
or  principally  during  the  peak  load.  The  fixed  charge  is  $1.80 
per  month  per  $100  of  cost  of  construction,  plus  $0.80  per 
kilowatt  of  demand  (during  peak  load)  per  month. 

Without  going  into  detail  the  fixed  charge  of  $2  in  the  “D” 
rate  includes  the  interest,  maintenance,  etc.,  of  the  construction 
required  and  also  a  slight  portion  of  the  transmission  line  and 
plant  expense. 

The  $1.80  charge  in  the  “DN”  rate  includes  the  local  construc¬ 
tion  work,  and  the  40-cent  charge  covers  a  large  part  of  the 
plant  and  transmission  charges. 

The  $1.80  charge  in  the  “N”  rate  is  the  same  as  in  the  “DN” 
rate,  and  the  80-cent  part  covers  the  expense  of  maintenance, 
etc.,  and  the  cost  of  transmission  and  plant  capacity,  covering 
the  “readiness-to-serve”  charge. 

The  consumer  on  the  “D”  rate  should  pay  only  a  small  por¬ 
tion  for  plant  capacity,  as  this  capacity  is  installed  for  the 
"DN”  and  “N”  rate  consumers.  The  “DN”  consumer  receives 
some  benefit  on  account  of  his  longer  hours  and  resultant  load- 
factor. 

The  company  usually  allows  a  10  per  cent  discount  on  the 
total  fixed  charge  if  the  bill  is  paid  on  or  before  the  tenth  of 
the  month.  The  meter  rate  is  net.  The  small  discount  is  prob¬ 
ably  just  as  much  of  an  inducement  to  the  consumer  to  pay  his 
bills  promptly  as  is  a  large  discount  and  leaves  a  less  quan¬ 
tity  to  argue  over  in  case  of  a  dispute  with  the  consumer  re¬ 
garding  the  discount.  The  fixed  charges,  however,  could  be 
increased  and  a  larger  discount  given  if  desired. 

For  small  installations  up  to  20  hp  the  construction  amounts 
to  approximately  $25  per  kilowatt  and  this  figure  is  generally 
used  for  the  construction  cost  when  the  installation  is  located 
on  present  lines.  In  other  words,  when  a  lo-kw  motor  is  to  be 
connected  on  the  company’s  present  lines  the  cost  of  service, 
transformer,  etc.,  amounts  to  approximately  $250.  In  direct- 


The  demand  of  a  single  motor  is  usually  its  rated  capacity. 
On  a  group  of  motors  this  demand  would  have  to  be  determined 
by  measurement  to  be  accurate,  but  as  the  construction  work 
must  be  completed  before  such  demand  test  can  be  made  the 
fixed  charge  can  be  calculated  from  the  construction  work 
actually  done. 

The  demand  loads  can  generally  be  very  clearly  estimated. 
A  motor  may  at  times  be  overloaded,  but  as  the  company’s 
devices  are  capable  of  the  same  overload  the  consumer  can 


COMPLETE  SCHEDULE  OF  RATES  FOR  ELECTRICAL  ENERGY. 


Fixed  charges: 

“D"  rate  is  $2.00  per  month  per  $100  of  cost  of  construction. 

“DN”  rate  is  $1.80  per  month  per  $100  of  cost  of  construction  plus  $0.40  per 
month  per  kilowatt  demand  during  peak. 

.“N"  rate  is  $1.80  jjer  month  per  $100  of  cost  of  construction  plus  $0.80  per 
month  per  kilowatt  demand  during  peak. 

The  fixed  charge  cannot  be  less  than  $2.50,  and  is  subject  to  discount  ot  10 

per  cent  if  paid  on  or  liefore  the  tenth  of  the  month. 

The  peak-load  ijeriod  is  taken  to  be  from  S:.50  to  10  p.m. 

The  consumer  agrees  to  pay  the  fixed  charge,  plus  that  for  the  amount  of 

energy  consumed  for  the  month,  as  follows: — 

Energy  charges: 

7 .0  cents  per  kw-hour  for  the  first  25  kw-hours,  or  $1.75  for  the  first  25  kw-hours 
and 

6.0  cents  per  kw-hour  for  each  additional  kw-hour  above  25  to  50,  or  $.1.25 
for  the  first  50  kw-hours,  and 

5.4  cents  per  kw-hour  for  each  additional  kw  hour  above  50  to  100,  or  $5.<}5 
for  the  first  100  kw-hours,  and 

5  .  1  cents  per  kw-hour  for  each  additional  kw  hour  above  100  to  300  or  $16. 15 
for  the  first  300  kw’-hours,  and 

3 . 7  cents  per  kw-hour  for  each  additional  kw-hour  above  300  to  500,  or  $23.55 
for  the  first  500  kw-hours,  and 

3.0  cents  per  kw-hour  for  each  additional  kw-hour  above  500  to  750,  or  $31.05 
for  the  first  750  kw-hours,  and 

2.8  cents  per  kw-hour  for  each  additional  kw-hour  above  750  to  1500,  or 
$52.05  for  the  first  1500  kw-hours,  and 

2.6  cents  per  kw-hour  for  each  additional  kw-hour  above  1500  to  2500,  or 
$78.05  for  the  first  2500  kw-hours,  and 

1.8  cents  per  kw-hour  for  each  additional  kw-hour  above  2500  to  3500  or 
$96.05  for  the  first  3500  kw-hours,  and 

1.1  cents  per  kw-hour  for  eaeh  additional  kw-hour  alx>ve  3500  to  5000,  or 
$1 12.55  for  the  first  5000  kw-hours,  and 

0.9  cent  per  kw-hour  for  each  additional  kw-hour  alx)ve  50(K)  to  15,000,  or 
$202.55  for  the  first  15,000  kw-hours,  and 

0.85  cent  per  kw-hour  for  each  additional  kw-hour  above  15,000  to  50,000,  or 
$5(W).0S  for  the  first  50,000  kw-hours,  and 

0.8  cent  per  kw-hour  for  each  additional  kw-hour  above  50,000  to  100,000,  or 
$900.05  for  the  first  100,000  kw-hours,  and 

0. 77  cent  per  kw-hour  for  each  additional  kw-hour  above  100,000. 

The  rates  as  per  meter  are  net. 


receive  the  advantage  of  the  rate.  Lighting  installations  will 
never  be  overloaded,  the  ordinary  demand  being  only  approxi¬ 
mately  8o  per  cent  of  the  connected  load  for  business  houses 
and  25  per  cent  for  residences,  so  that  the  construction  costs 
for  lighting  installations  could  in  most  cases  be  less  than  those 
for  the  equivalent  connected  power  load,  assigning  the  overload 
rating  of  the  equipment  to  take  care  of  the  full  connected  load 
if  required. 

It  might  first  appear  that  a  definite  contract  could  not  be 


SU.MMARY  AND  RECAPITULATION  OF  EXAMPLES  EMPLOYING  SUGGESTED  RATE. 


Example. 

Supplying. 

When  1 

Operating. 

Construction 

Cost. 

Kind  of 
Rate. 

Load- 
Factor 
per  Cent. 

Kw-Hours 

Consumed. 

Total 

Paid. 

Average 

Rate  per 
Kw-Hour. 

A 

10- hp  motor  on  present  lines . 

Day  only 

$187.50 

D 

$3.75 

16.7 

900 

$38.63 

$0.0429 

A 

10-hp  motor  on  pole-line  extension . 

Day  only 

400.00 

D 

8.00 

16.7 

900 

42.45 

.0471 

A 

10-hp  motor  on  present  lines . 

Day  only 

187.50 

D 

3.75 

13.0 

700 

32.93 

.047 

B 

15-kw  elevator  on  present  lines . 

Day  and  night 

375.00 

DN 

12.75 

8.3 

900 

46.73 

.0519 

C 

3-kw  rectifier  on  present  lines . 

Day  and  night 

75.00 

DN 

2.55 

74.0 

1600 

56.95 

.0356 

C 

3-kw  rectifier  on  present  lines . 

Day  and  night 

75.00 

DN 

2.55 

16.6 

358 

20.59 

.0575 

C 

3-kw  rectifier  on  present  lines . 

Day  and  night 

75.00 

DN 

2.55 

21.5 

465 

24.55 

.0528 

D 

Hotel,  30  kw  in  lamps  on  present  lines . 

Night  only 

675.00 

N 

36.15 

16.7 

3600 

129.69 

.036 

E 

Sanitarium,  20  kw  in  lamps  on  pole-line 
extension . 

Night  only 

2,500.00 

N 

61.00 

8.3 

1200 

98.55 

.0821 

F 

Store,  2  kw  in  lamps  on  present  lines . 

Night  only 

50.00 

N 

2.50 

4.2 

60 

6.04 

.1006 

F 

Store,  2  kw  in  lamps  on  present  lines . 

1  Night  only 

50.00 

N 

2.50 

2.1 

30 

4.30 

.  1433 

F 

Store,  2  kw  in  lamps  on  present  lines . 

j Night  only 

50.00 

N 

2.50 

8.3 

120 

9.22 

.077 

G 

Store,  8  kw  in  lamps  on  present  lines . 

Store,  8  kw  in  lamps  on  present  lines . 

i  Night  only 

200.00 

10.00 

6.9 

400 

28.85 

.0721 

G 

; Night  only 

200.00 

N 

10.00 

10.4 

600 

35.55 

.0592 

H 

Sawmill,  37  kw  in  motors  on  pole-line 
extension . 

D^y  only 

975.00 

D 

19.50 

16.9 

4500 

124.60 

.0277 

K 

Sawmill,  37  kw  in  motors  on  pole-line 
extension . 

Day  only 

975.00 

D 

19.50 

22.5 

6000 

139  10 

.0232 

current  systems  the  cost  remains  about  the  same,  due  to  the 
larger  copper  and  transforming  devices  located  in  the  plant. 
When  short  pole-line  extensions  are  required  approximately 
$25  per  pole  may  be  added  to  the  construction  expense,  in¬ 
creasing  the  fixed  charge  proportionally. 


made  intelligently  until  all  the  construction  work  was  finished 
and  the  demand  tests  made,  but  this  is  hardly  the  case.  The 
construction  engineer  must  estimate  the  demand  before  the 
construction  w'ork  can  take  place,  and  even  should  the  exact 
cost  be  improperly  estimated  it  would  require  at  least  a  $100 
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error  to  make  a  diflference  of  $2  in  the  bill  on  the  “DN”  rate. 

In  practical  use  with  this  schedule  it  is  usual  to  designate 
a  consumer’s  contract  by  specifying  the  letter  and  the  amount 
of  his  fixed  charge.  Thus,  if  informed  that  a  certain  consumer 
had  a  “D-$i4.5o  rate”  one  would  know  that  the  consumer  was 
operating  on  the  off-peak  schedule  and  that  his  fixed  charge 
was  $14.50  per  month,  subject  to  a  10  per  cent  discount,  his 
kw-hour  rate  being  the  same  as  that  of  any  other  consumer 
as  given  herein.  The  schedule  printed  on  the  preceding  page 
shows  the  complete  plan. 

Following  are  some  typical  examples  of  customers’  bills  com¬ 
puted  according  to  this  schedule : 

Consumer  A  has  a  lo-hp  motor  in  a  machine  shop  on  existing 
distribution  lines.  He  does  not  run  during  the  peak-load  period 
and  therefore  is  entitled  to  a  “D”  rate.  From  estimates  it  is 
found  that  the  necessary  construction  costs  amount  to  $187.50. 
The  fixed  charge  on  this  rate  is  $2  per  $100,  so  that  this  cus¬ 
tomer’s  monthly  charge  would  be  $3.75.  If  he  consumed  900 
kw-hours  his  bill  for  the  month  would  be  as  follows : 


Fixed  charge .  $.t .  7  S 

7  50  kw-hours .  31.05 

1 50  kw-hours  at  $0  02« .  4.20 


Total. ... 900  kw-hours .  $39.00 

L  ess  10  per  cent  on  fixed  charge  if  jiaid  before  the  10th .  .37 


$38 . 63 

or  an  average  net  rate  of  $0.0429  per  kw-hour.  If  an  ex¬ 
tension  had  been  required,  making  the  necessary  construction 
cost,  say,  $400,  then  the  fixed  charge  would  have  been  $8,  and 
if  the  consumption  was  the  same  the  bill  would  have  been; 


Fixed  charge .  $8  00 

750  kw-hours .  31.05 

ISO  kw-hours  at  $0 . 028 .  4.20 


Total. ... 900  kw-hours .  $43.25 

Less  10  per  cent  on  fixed  charge .  .80 


$42.45 


or  an  average  of  $0.0471  per  kw-hour,  showing  the  consumer 
paying  the  extra  expense  required. 

Taking  the  first  case,  assuming  that  the  consumer  used  700 
kw-hours,  the  bill  would  have  been  as  follows ; 


F ixed  charge .  $3.75 

500  kw-hours .  A. 55 

200  kw-hours  at  $0  03 .  6.00 


Total. . .  .  700  kw-hours .  $33 . 30 

Less  1 0  per  cent  on  fixed  charge .  .37 


$32.93 

or  an  average  of  $0,047  per  kw-hour  as  compared  to  $0.0429, 
showing  how  the  better  load-factor  lowers  the  total  unit  cost. 
See  curve  ^  in  the  accompanying  diagram,  which  shows  the 
equivalent  rate  per  kw-hour  for  the  energy  taken  by  this  in¬ 
stallation  at  various  load-factors.  The  solid  portion  of  the 
curve  shows  the  practical  limits  between  which  the  motor  is 
likely  to  be  operated. 

Consumer  B  installs  a  15-kw  elevator  to  be  operated  all  day 
until  8  p.  m.  He  is  entitled  to  a  “DN”  rate,  and  as  the  com¬ 
pany’s  construction  costs  amount  to  $375  his  fixed  charge  would 
be  $1.80  per  $100  of  cost  of  construction,  plus  40  cents  per 
kilowatt  of  demand,  or 


$1.80  x  3.75 .  $6.75 

.40x15 .  6.00 

Total  fixed  charge .  $12.75 


Hence  a  “DN-$i2.75”  rate  is  given. 

If  he  consumed  900  kw-hours  his  bill  would  be  $46.73,  as 
shown  by  the  figures  that  follow,  or  an  average  of  $0.0519. 
This  is  the  same  consumption  as  Consumer  A  had  in  the  first 
example,  but  due  to  the  lower  load-factor  which  an  elevator 


necessarily  has,  and  due  to  its  operating  on  the  peak  load,  this 
energy  costs^  nearly  i  cent  more  per  kw-hour. 


F'ixed  charge .  $12.75 

750  kw-hours .  31.05 

1 50  kw-hours  at  $0 . 028  .  4.20 


Total.. .  .900  kw-hours .  48.00 

Less  10  per  cent  on  fixed  charge .  1-27 


$46.73 

Consumer  C  installs  a  battery-charging  rectifier  of  3-kw 
capacity  and  charges  his  electric  car  in  the  evening  and  morn¬ 
ing.  He  is  given  a  “DN”  rate,  the  construction  cost  being  $75. 


$1.80  x  0.75 .  $1.35 

.40x3 .  1.20 

Total  fixed  charge .  $2.55 


If  he  consumed  1600  kw-hours  his  bill  would  be: 


Fixed  charge .  $2.55 

1500  kw-hours .  52.05 

100  kw-hours  at  $0  026 .  2.60 


Total. ...  1600  kw-hours .  $57.20 

Less  1 0  per  cent  on  fi  xed  charge .  .25 


$56  95 


or  an  average  of  $0.0355  per  kw-hour. 

This  case  serves  to  illustrate  that  even  though  the  consumer 
operates  on  the  peak  load  he  is  a  very  desirable  consumer,  due 
to  the  excellent  load-factor.  A  consumer  with  a  3-kw  demand, 
consuming  1600  kw  (74  per  cent  load-factor),  operating  on 
the  peak,  is,  in  the  writer’s  mind,  entitled  to  a  better  unit  rate 
than  the  consumer  with  a  7.5-kw  demand  consuming  900  kw- 
hours  (16.6  per  cent  load-factor)  off  the  peak.  If  the  rectifier 
customer  had  used  358  kw-hours,  or  16.6  per  cent  load-factor, 
his  bill  would  have  been : 


Fixed  charge .  $2.55 

300  kw-hours .  16.15 

58  kw-hours  at  $0 .037 .  2.14 


Total. ..  .358  kw-hours .  $20.84 

Less  1 0  per  cent  on  fixed  charge .  .25 


$20.59 


or  an  average  of  $0.0575  kw-hour.  The  unit  rates  would 
be  about  the  same  if  the  rectifier  customer  had  consumed  465 
kw-hours  at  21.5  per  cent  load-factor.  See  curve  C  in  the 
accompanying  diagram. 

Consumer  D  has  a  hotel,  whose  demand  is  30  kw.  The 
estimated  construction  cost  is  $675,  while,  due  to  the  general 
conditions,  the  principal  demand  will  occur  during  the  peak  load, 
so  that  this  installation  obtains  the  “N”  rate.  The  fixed  charge 
is  determined  in  the  same  manner  as  for  the  “DN”  rate,  ex¬ 
cept  that  $0.80  per  kilowatt  of  demand  during  peak  is  added. 


$1.80  X  6.75  .  $12  .15 

,80  x  30 .  24.00 

Total  fixed  charge  “N" .  $36.15 


If  the  month’s  consumption  reaches  3600  kw-hours  the  bill 
becomes : 


Fixed  charge .  $36.15 

3500  kw-hours .  96.05 

100  kw-hours  at  $0.009 .  .90 


Total. ..  .3600  kw-hours .  $133.10 

Less  10  per  cent  on  fixed  charge .  3.61 


$129.49 


or  an  average  of  $0.0359  per  kw-hour.  Similarly,  of  course,  a 
higher  consumption,  involving  a  better  load-factor,  would  give 
a  lower  unit  rate,  as  is  shown  in  curve  D  of  the  accompanying 
diagram. 

Consumer  E  having  a  sanitarium  some  distance  from  the 
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company’s  lines  desires  light,  his  demand  being  20  kw.  The 
cost  of  construction,  including  the  pole-line  extension,  amounts 
to  $2,500.  The  fixed  charge  would  be : 


$1.80  X  25 . $45.00 

.80  x  20 .  16.00 

Total  fixed  charge .  $61.00 


If  the  monthly  consumption  was  1200  kw-hours  the  bill 
would  be : 


Fixed  charge . $61.00 

750  kw-hours .  31.05 

450  kw-hours  at  $0. 028 .  12.60 


Total. . .  .  1200  kw-hours .  $104 . 65 

Less  10  per  cent  on  fixed  charge .  6.10 


$98.55 


or  an  average  of  $0.0821  per  kw-hour.  At  first  thought  this 
may  appear  high  for  this  large  consumption,  but  in  considera¬ 
tion  of  the  $2,500  invested  and  the  peak-load  business,  it  com¬ 
pares  favorably  with  the  other  examples  given.  Should  other 
business  develop  on  this  extension  the  sanitarium  fixed  charge 
could  be  proportionally  reduced  at  the  expiration  of  the  first 
contract. 

Consumer  F  has  a  small  clothing  store,  the  demand  of  which 
is  2  kw.  The  store  being  on  the  present  lines  the  construction 
cost  is  estimated  to  be  $50,  and  the  nature  of  the  installation 
demands  an  “N”  rate,  as  he  operates  on  the  peak  load.  His 
monthly  fixed  charge  would  be : 


$1.80  x  0.50 .  $0.90 

.80  X  2 .  1.60 

Fixed  charge .  $2.50 


If  he  consumes  60  kw-hours  during  the  month  his  bill 
would  be ; 


Fixed  charge .  $2.50 

50  kw-hours .  3.25 

10  kw-hours  at  $0.054 .  .54 


Total. .  .  .60  kw-hours .  $6.29 

Less  1 0  per  cent  on  fixed  charge .  .25 


$6.04 

or  an  average  of  10.06  cents  per  kw-hour.  If  the  consumption 
had  been  30  kw-hours  in  place  of  60  kw-hours  the  average  unit 
rate  would  have  been  14.33  cents.  If  the  consumption  had  been 
120  kw-hours  the  average  rate  would  have  been  $0,077,  nearly. 

Consumer  G  has  a  store  on  the  existing  lines  with  8-kw 
demand.  The  estimated  construction  cost  is  $200  and  with  an 
“N”  rate  his  fixed  charge  is : 


$1.80x2 .  $3.60 

.80x8 .  6.40 

Fixed  charge .  $10.00 


If  he  consumes  400  kw-hours  his  month’s  bill  would  be: 


Fixed  charge .  $10.00 

300  kw-hours .  16.15 

100  kw-hours  at  $0.037 .  3.70 


Total. ..  .400  kw-hours .  $29.85 

Less  10  per  cent  on  fixed  charge .  1.00 


$28.85 

or  an  average  rate  of  $0.0721.  If  the  consumption  were  600 
kw-hours  the  bill  would  have  figured  out  at  the  rate  of  $0.0592. 

Consumer  H  has  a  motor-driven  planing  mill  equipped  with 
one  20-hp,  two  10  hp,  gne  7.5-hp,  two  5-hp  and  three  i-hp 
motors,  a  total  of  60.5  hp,  or  45.13  kw  connected  load.  From 
experience  it  is  estimated  that  37  kw  would  be  the  maximum 
load  and  a  four-pole  extension  is  required  to  reach  him.  The 
nature  of  his  business  demands  a  “D”  rate.  The  estimated 
cost  of  construction  for  37-kw  demand  is  $875,  and  the  four- 


pole  extension  amounts  to  $100  additional,  so  that  the  fixed 
charge  is  based  on  a  total  of  $975. 

The  fixed  charge  is  $2X9.75,  or  $19.50.  If  this  customer 
consumed  4500  kw-hours  his  bill  would  be : 


Fixed  charge . $19.50 

3500  kw-hours .  96.05 

1000  kw-hours  at  $0.011 .  11.00 


Total  ..  4500  kw-hours .  $126.55 

Less  10  per  cent  on  fixed  charge .  1.95 


$124  60 

or  an  average  of  $0.0277  per  kw-hour.  If  6000  kw-hours  had 
been  consumed  the  equivalent  rate  would  have  been  $0.0235  per 
kw-hour. 

In  most  cases  it  is  customary  to  require  a  minimum  monthly 
guarantee  of  $i  per  connected  horse-power.  Due  to  the  fixed 
charge  this  affects  only  consumers  operating  on  exceedingly 
low  load-factor^. 

The  power-factor  of  a  motor  installation  is  at  times  an  im¬ 
portant  matter.  To  large  power  customers,  who  are  generally 
three-phase  consumers,  it  appears  that  an  extra  charge  could 
be  made  when  the  average  monthly  power-factor  falls  below  3 
certain  point,  the  average  monthly  power-factor  being  de¬ 
termined  by  the  ratio  of  the  amounts  recorded  on  two  single¬ 
phase  wattmeters.  The  amount  of  extra  charge  would  depend 
upon  extra  losses  incurred  on  the  transmission  line,  generating 
equipment,  etc.  This  charge  could  be  added  tc  the  regular 
statement  without  interfering  with  the  rate  system  as  outlined. 

The  writer  has  endeavored  to  show  in  the  foregoing  ex¬ 
amples  how  the  load-factor,  expense  in  obtaining  business  and 
the  character  of  business  all  affect  the  rates,  resulting  in  a  just 
rate  to  both  the  consumer  and  the  central  station.  In  addition, 
it  is  believed  that  the  method  of  taking  care  of  the  various  fac¬ 
tors  is  comparatively  simple  and  automatically  eliminates  some 
of  the  difficult  points  encountered  in  contract  making. 


Wiring  and  Illumination 


LUMINOUS  EFFICIENCY. 

By  Herbert  E.  Ives. 

The  Electrical  World  for  Jan.  19  contains  a  report  of  a  dis¬ 
cussion  in  Chicago  upon  the  writer’s  paper  on  “Luminous  Effi¬ 
ciency,’’  which  appeared  in  the  Transactions  of  the  Illuminating 
Engineering  Society  for  February,  1910.  There  is  given  therein 
a  table  of  values  of  possible  efficiencies  of  light  production, 
taken  from  that  paper.  It  may  be  of  interest  to  record  some 
values  more  recently  obtained  for  these  quantities. 

One  of  the  principal  objects  of  the  paper  was  to  emphasize 
the  fact  that  the  “luminous  efficiency’’  frequently  determined 
by  physicists  and  engineers,  namely,  the  ratio  of  the  “visible” 
to  the  total  energy,  is  a  quantity  of  small  significance,  because 
the  “visible”  energy  has  no  useful  relationship  to  “light”  as 
photometrically  determined.  On  the  other  hand,  “lumens  per 
watt”  is  an  exact  and  satisfactory  measure  of  the  relation 
desired.  It  becomes  of  interest  scientifically  from  this  point 
of  view  to  know  what  values  in  lumens  per  watt  are  theoreti¬ 
cally  attainable,  and  the  quoted  table  contains  such  values. 

The  only  corrections  to  the  original  paper  which  time  has 
developed  apply  not  to  the  point  of  view  there  emphasized, 
but  to  the  values  given  for  the  theoretically  possible  lumens 
per  watt.  That  these  values  might  be  changed  as  a  result  of 
future  investigation  was  noted  in  the  paper.  New  data  have 
been  collected  during  the  past  year  from  two  sources.  First, 
progress  has  been  made  in  the  problem  of  the  measurement  of 
lights  of  different  colors,  whereby  it  has  been  possible  to  fix 
more  accurately  the  luminosity  values  of  the  spectrum  and 
incidentally  to  determine  the  wave-length  of  maximum 
efficiency.  Secondly,  additional  data  have  been  gathered  on  the 
question  of  the  radiated  power  corresponding  to  luminous  flux 
in  the  black  body  and  in  incandescent  lamps.  The  combination 
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of  these  data  by  the  method  developed  in  the  paper  of  last 
year,  and  as  described  below,  gives  confirmation  of  the  order 
of  magnitude  found  for  the  quantities  in  question  and  probably 
yields  substantially  more  accurate  values  for  the  highest  possi¬ 
ble  efficiency  of  light  production. 

Jn  the  paper  of  last  year  the  luminosity  values  of  the  spectral 
colors  were  obtained  from  the  work  of  Koenig,  as  reduced  by 
Nutting.  This  indicated  the  maximum  brightness  of  the 
spectrum  at  0.565  m.  The  more  recent  work  of  the  writer, 
described  in  the  November  issue  of  the  Transactions  of  the 
Illuminating  Engineering  Society,  places  this  maximum  further 
toward  the  blue,  at  wave-length  0.545  A  careful  search 
through  Koenig’s  work  shows  that  his  value  is  actually  in  close 
agreement  with  this,  the  apparent  difference  arising  from  the 
fact  that  the  correction  necessary  for  the  dispersion  of  his 
prism  was  not  considered  by  him  or  by  Nutting.  The  data  on 
the  Hefner,  incandescent  lamps,  etc.,  have  been  recalculated, 
using  the  more  correct  luminosity  values,  with  the  following 
results : 


1 

^herical 
(Jandles 
j)er  Watt. 

Lumens  j 
l)er  Watt.  1 

Reduced 
Luminous 
Efficiency 
t>er  Cent. 

Yellow-Krecn  liKht  wave-length 
0.545/< . 

65  ^ 

800 

100 

Black  l)odv  at  6000  deg . 

10 

125 

15 

Most  efficient  white  light.  (Black 
lH)dy  at  6000  deg.,  radiation  be¬ 
tween  0.4  «  and  0.7  fi) . 

i 

.530 

40 

It  is  of  interest  to  note  tliat  the  most  efficient  monochro¬ 
matic  radiation  corresponds  almost  exactly  with  the  green 
mercury  line  (0.546 a^).  This  suggests  a  possible  ideal  standard 
of  luminous  intensity,  namely,  i  watt  radiated  in  the  most 
efficient  -way  possible,  to  be  achieved  practically  by  the  use  of 
the  mercury  arc. 

In  regard  to  new  data  to  be  given  below  it  should  be  recalled 
that  there  are  two  methods  of  measuring  radiated  power.  One, 
the  direct  method,  by  means  of  a  bolometer;  the  other,  by 
assuming,  in  the  special  case  of  radiators  in  evacuated  bulbs, 
that  the  power  output  as  radiated  is  practically  equal  to  the 
power  input,  as  measured  by  a  wattmeter.  Data  from  each 
kind  of  measurement  have  been  obtained  which  give  weight 
to  the  above  figures. 

Iu)r  the  theoretical  black  body,  which  has  been  practically 
realized  by  the  construction  of  electric  furnaces  with  a  small 
aperture  for  the  escape  and  observation  of  the  radiation,  the 
bolometric  method  alone  is  available;  Nern.st'  has  made  meas¬ 
urements  on  the  candle-power  of  a  black  body  of  i  sq.  mm 
aperture  at  various  temperatures.  Kurlbaum®  has  determined 
bolometrically  the  constant  a  in  the  equation 
U’  =  ar 

where  JT  is  the  radiated  power  and  T  the  absolute  temperature. 
Ry  combining  the  work  of  Nernst  and  of  Kurlbaum  the 
candles  ])er  watt  of  a  black  body  at  various  temperatures  can  be 
calculated.  Combining  these  values  with  the  luminosity  values 
of  the  spectrum — that  is,  determining  the  power  radiated,  the 
candle-power  and  the  “reduced  luminous  efficiency”  for  a 
certain  temperature — values  are  obtained  for  the  quantities  of 
the  table  above.  This  has  been  done  and  the  result  is,  for  the 
highest  specific  output  of  the  black  body,  10.5  candles  per  watt, 
or  about  ytx)  lumens  per  watt,  for  the  highest  possible  mono¬ 
chromatic  specific  output;  a  very  satisfactory  agreement  with 
the  average  value  given  above. 

.\  modification  of  the  general  method  employed  with  the 
black  body  may  be  applied  to  the  incandescent  lamp.  Knowing 
the  law  connecting  power  input  with  light  output  one  can 
extrapolate  beyond  the  temperatures  at  which  it  is  practicable 
to  operate  a  lamp,  and  thereby  obtain  a  figure  for  the  highest 


efficiency  it  would  attain  if  it  continued  to  radiate  according  to 
the  same  law.  With  a  carbon  filament,  which  appears  from 
various  lines  of  work  to  be  not  very  different  in  radiating 
properties  from  a  black  body,  the  value  for  its  highest  specific 
output  may  be  expected  to  lie  not  far  from  the  figure  of  the 
table  for  a  black  body — that  is,  about  125  lumens  per  watt.  A 
somewhat  lower  value  is  to  be  expected  because  of  the  conduc¬ 
tion  and  convection  losses,  but,  on  the  other  hand,  the  fact  that 
carbon  is  somewhat  selective  will  tend  to  give  a  larger  value. 

Lummer  describes  the  experiment  of  burning  out  a  lamp 
and  calculating  its  efficiency  at  the  point  of  failure  from  the 

relation  (::hu  ,  estimating  7'  and  taking  x  as  12, 

confessedly  only  an  approximate  relation.  Eery  and  Chene- 
veau’  have  more  recently  proposed  the  equation 

H 

cp  =  Ae~^^lf’ 


to  represent  the  candle-power — watts  relation  in  the  incandes¬ 
cent  lamp.  This  is  simply  the  Wien  equation  for  the  black 
body  for  monochromatic  radiation,  IV  being  substituted  for 
T  on  the  assumption  that  the  radiated  power  varies  as  the  xth 
power  of  the  absolute  temperature.  The  assumption  that  the 
total  candle-power  closely  follows  the  laws  for  monochromatic 
radiation  for  considerable  range  was  made  by  Crova,  and  has 
more  recently  been  studied  by  the  writer.*  Eery  and  Cheneveau 
take  the  value  4  for  x  for  carbon  lamps  partly  by  analogy  with 
the  black  body  and  partly  as  the  result  of  optical  pyrometer 
measurements  and  solve  for  several  lamps  for  the  constants 
A  and  B.  Using  this  equation  and  the  constants  obtained  by 
them  I  have  by  extrapolation  obtained  efficiency-watts  values 
for  the  carbon  lamp.  These  rise  and  pass  through  a  maximum 
as  the  watts  increase.  The  maximum,  corrected  for  the  fact 
that  the  monochromatic  radiation  equivalent  to  candle-power 
changes  with  rise  in  temperature  (a  correction  of  10  per  cent) 
and  that  the  values  given  by  Eery  and  Cheneveau  relate  to  the 
horizontal  candle-power,  comes  out  no  lumens  per  watt. 

Criticism  on  several  grounds  may  be  made  of  the  equation 
given  by  Eery,  and  use  of  the  equation  should  be  made  only 
upon  thorough  understanding  of  its  significance.  In  the  first 
place,  it  may  be  questioned  whether,  except  in  the  case  of  the 
black  body,  the  total  radiation  varies  as  a  simple  power  of  the 
temperature.  The  total  power  is  the  integral  of  the 
monochromatic  radiations,  in  the  case  of  the  black  body 

f 

IV  =  I  =z  aT*.  In  the  case  of  other  bodies  which 

have  a  reflecting  power  varying  with  wave-length  Kirchhof’s  law 
calls  for  an  emissivity  varying  with  wave-length — that  is,  for 
C,  must  be  substituted  CJ  (^).  If  /  (^)  is  a  simple  power  of 
X,  say  the  integral  becomes  W  =  aT**^ — that  is,  a  power  of 
the  temperature.  If  the  emissivity  is  any  other  function  of  the 
wave-length  than  a  simple  power  this  latter  equation  will  not 
be  true.  Study  of  the  reflection  curves  obtained  by  Coblentz 
shows  that  the  emissivity,  C,(i  —  reflecting  power),  is,  in  the 
case  of  carbon,  probably  approximately  represented  by  a  power 
of  X.  One  can  then  conclude  that  the  total  radiated  power 
over  ordinary  operating  ranges  varies  as  a  power  of  the  tem¬ 
perature  to  a  close  approximation.  Extrapolation  from  the 
equation  above  merely  assumes  the  possibility  of  a  substance 
whose  emissivity  varies  with  wave-length  exactly  in  accordance 
with  the  simple  law  to  which  carbon  approximates. 

The  second  exception  that  may  be  taken  is  that  the  value  4  is 
probably  too  low,  since  the  work  of  Coblentz  on  the  value  of 
the  radiation  constant  a  indicates  higher  values,  near  4.7.  As 
a  matter  of  fact,  any  value  near  4  may  be  used  in  the  Eery 
equation  and  good  agreement  with  observed  values  obtained 
after  solving  for  the  other  constants.  Probably  the  only  satis¬ 
factory  way  to  determine  what  value  is  most  nearly  correct  is 
to  make  simultaneous  measurements  of  total  power  and  temper¬ 
ature.  Meanwhile,  it  is  interesting  to  note  that  the  value  of  x 


^I'hysikatischc  Zeilschrift.  Vol.  7,  p.  380;  1906. 
K-ittnn/cfi  der  Phystk,  Vol.  65,  p.  746;  1898. 


de  la  Soc.  Int.  des  Elec.,  1909,  p.  655. 
*To  appear  shortly  in  the  Physical  Review. 


June  is,  1911. 
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DATA  ON  ARC  LAMPS. 


Type  of  Lamp. 

Miniature  ' 
Carbon, 

1 10  V'olts, 

4  Amp, 
Direct 
Current. 

Standard 
Multiple 
Carbon,  1 10 
Volts,  5  Amp, 
Direct 
Current. 

Standard 
Multiple 
Carbon,  110 
Volts,  64  Amp, 
Direct 
Current. 

Intensified 
Arc,  110 
Volts,  5 
Amp, 
Direct 
Current. 

Standard 
Multiple 
Carbon,  1 10 
Volts,  6  Amp, 
60-Cycle, 
Alternating 
Current. 

Standard 
Multiple 
Carbon,  110 
Volts,  74  Amp, 
60-Cycle, 
Alternating 
Current. 

Twin  Carbon 
Multiple, 

220  Volts, 

34  Amp, 
Direct 
Current. 

Standard 

Carbon, 

220  Volts, 

3J  Amp, 
Direct 
Current. 

Volts  at  terminal . 

1 10  volts 

1 10  volts 

110  volts 

110  volts 

1 10  volts 

1 10  volts 

220  volts 

220  volts 

Volts  at  arc . 

83  volts 

80  volts 

80  volts 

80  volts 

72  volts 

72  volts 

2  arcs,  each 

80  volts 

150  volts 

Current . 

4.1  amp,  direct 

5  amp,  direct 

64  amp,  direct 

5  amp,  direct 

6  amp,  60  cycle 

74  amp,  60  cy- 

3i  amp,  direct 

3J  amp.  direct 

current 

current 

current 

current 

alternating 

current 

cle,  alternating 
current 

current. 

current 

Watts . 

451 

550 

715 

550 

430 

Porcelain  re- 

540 

•65% 

715 

715 

Reflectors  and  glassware.. 

White  porcelain 

Porcelain  re- 

Porcelain  re- 

Porcelain  re- 

Porcelain  re- 

Porcelain  re- 

Porcelain  re- 

reflector,  opal 

flectors,  light 

flectors,  light 

flector,  opal 

flector,  opal 

flector,  light 

flectors,  light 

flectors,  light 

inner,  no  outer 

opal  inner,  no 

opal  inner,  no 

inner,  no  outer 

inner,  no  outer 

opal  inner,  no 

opal  inner,  no 

opal  inner,  no 
outer  globe 

globe 

outer  globe 

outer  globe 

globe 

globe 

outer  globe 

outer  globe 

Electrodes . 

i-in.  carbon 

i-in.  carbon 

4 -in.  carbon 

Two  J-in.  upper 

I -in.  lower  car¬ 
bons 

4 -in.  carbon 

4-in.  carbon 

(2  pairs) 

4 -in.  carlx)n 

4 -in.  carbon 

Life  of  electrodes . 

Maximum  candle-power 
at  angle  below  horizon- 

SO  hours 

150  hours 

100  hours 

75  hours 

125  hours 

100  hours 

150  hours 

150  hours 

tal . 

Mean  spherical  candle- 

440  at  60  deg. 

400  at  30  deg. 

580  at  30  deg. 

600  at  55  deg. 

230  at  30  deg. 

310  at  30  deg. 

280  at  30  deg. 

240  at  20  deg. 

power . 

Watts  per  m.  s.  candle- 

218 

215 

318 

225 

160 

215 

195 

160 

power . . 

Mean  hemispherical  can- 

2.06 

2.56 

2.25 

2.44 

2.68 

2.51 

3.75 

4.44 

dle-txjwer . 

Watts  per  m.h.s.  candle- 

332 

379 

559 

414 

276 

371 

240  . 

215 

pow'er . 

1.36 

1.45 

1.28 

1.33 

1.56 

1.45 

3.05 

3.43 

Series  Direct 

Series  Direct 

Series  Direct 

Series  Alter- 

Series  Alter- 

Flaming  Arc, 

Flaming  Arc, 

Multiple  Verti- 

Current  Open 

Current  Open 

Current  En- 

nating  Current 

nating  Current 

55  Volts,  12 

55  Volts,  12 

cal  Carbon 

Type  of  Lamp. 

Carbon  Arc, 

Carton  Arc, 

closed  Carbon 

Enclosed  Car- 

Enclosed  Car- 

Amp,  Direct 

Amp,  Alter- 

Flame  Arc,  1 10 

50  V’olts,  6.6 

50  Volts,  9.6 

Arc,  75  Volts, 

bon,  77  Volts, 

bon,  77  Volts, 

Current 

nating  Current. 

Volts,  6.5  Amp. 

Amp. 

Amp. 

6.6  Amp. 

6.6  Amp. 

74  Amp,  60 

60  Cycles. 

Direct  Current. 

Cycles. 

48  volts 

45  volts 

45  volts 

6.6  amp. 

9.6  amp. 

6.6  amp. 

6.6  amp. 

74  amp, 
alternating 

12  amp. 

12  amp. 

6.5  amp. 

current,  60 

cycles 

715 

Watts . 

330 

480 

495 

425 

(Lamps  only) 
84% 

Porcelain 

480 

(Lamps  only) 
84% 

660 

500 

75% 

. 

Reflectors  and  glassware. 

Clear  outer 

Clear  outer 

Porcelain 

Porcelain 

Light  opal 

Light  opal 

40-in.  inverted 

enameled  iron 

enameled  iron 

enameled  iron 

globe 

globe 

diffuser  alba 

reflectors. 

reflectors. 

reflector. 

globe 

clear  inner 

clear  inner 

clear  inner 

and  outer 

and  outer 

and  outer 

globes 

globes 

globes 

Yellow  4"in. 

Yellow  J-in. 

Upper  4-in. 

Electrodes . 

1-in.  carbon 
(2  pairs) 

J-in.  carbon 
(2  pairs) 

4 -in.  carbon 

4 -in.  carbon 

4 -in.  carton 

carbon,  lower 

only  min- 

eralized 

18  hours 

18  hours 

125  hours 

125  hours 

100  hours 

1 7  hours 

1 7  hours 

20  hours 

Maximum  candle-power 

at  angle  below  horizon¬ 
tal . 

720  at  45  deg. 

1250  at  45  deg. 

530  at  30  deg. 

250  at  20  deg. 

305  at  20  deg. 

2150  at  90  deg. 

1350  at  90  deg. 

2425  at  30  deg. 

Mean  spherical  candle- 

875 

265 

460 

290 

144 

173 

1460 

1129 

Watts  per  m.s.  candle- 

0.45 

1.25 

1.02 

1.71 

2.95 

2.77 

0.52 

0.63 

Mean  hemispherical  can- 

dle-power . 

Watts  per  m.h.s.  candle- 

395 

690 

479 

232 

291 

1890 

1170 

2058 

.82 

0.71 

1.03 

1.83 

1.65 

0.32 

0.39 

0.35 

' 

Type  of  Lamp. 

Multiple  Flame 

1 10  Volts,  5.5 
Amp,  Direct 
Current. 

Multiple  Flame 

1 10  Volts,  7 
Amp,  Alter¬ 
nating  Current, 
60  Cycles. 

Series  Vertical 
Carbon  Flame 
Arc,  78  Volts, 
6.6  Amp,  Direct 
Current. 

Series  Flaming 
Arc,  50  V’olts, 

12  Amp  Alter¬ 
nating  Current, 
60  Cycles. 

Series  Luminous 
Arc,  78  Volts, 

4  Amp,  Direct 
Current. 

Series  Luminous 
Arc,  78  Volts, 
6.6  .-Vmp,  Direct 
Current. 

Multiple  Lumi¬ 
nous  Arc,  1 10 
Volts,  6.5  Amp, 
Direct  Current. 

Volts  at  terminal . 

1 10  volts 

1 10  volts 

78  volts 

50  volts 

78  volts 

78  volts 

1 10  volts 

70  volts 

70  volts 

75  volts 

45  volts 

75  volts 

75  volts 

75  volts 

Current . 

5.5  amp,  direct 
current 

7  amp.  alter¬ 
nating  current, 
60  cycles 

6.5  amp,  direct 
current 

12  amp. 

4  amp,  direct 
current 

6.6  amp.  direct 
current 

6.5  amp,  direct 
current 

Watts . 

605 

525 

68% 

Porcelain  enam¬ 
eled  reflector, 
clear  inner,  opal 
outer  globe 

510 

440 

75% 

310 

510 

715 

Reflectors  and  glassware.. 

Clear  inner,  opal 
outer  porcelain 
enameled 
reflector 

. 

26-in.  inverted 
diffuser  alba 
globe 

Opal  outer 

Clear  outer 

Clear  outer 

Clear  globe 

Electrodes . 

J-in.  upper  car¬ 
bon,  i-in. 
miner,  lower 

J-in.  upper  car¬ 
bon,  i-in. 
miner,  lower 

Upper  4-in.  car¬ 
bon.  lower  only 
mineralized. 

Yellow 

Upper  copper 
slag,  lower  4-in. 
magnetite 

Upper  copper 
slab,  lower  11-16- 
in.  magnetite 

Upper  copper 
slab,  lower  4 -in. 
magnetite 

Life  of  electrodes . 

Maximum  candle-power 
at  angle  below  horizon- 

60  hours 

50  hours 

20  hours 

12  hours 

175  hours 

125  hours 

80  hours 

tal . . . 

Mean  spherical  candle- 

1500  at  30  deg. 

1250  at  30  deg. 

2350  at  30  deg. 

1350  at  90  deg. 

700  at  10  deg. 

1650  at  10  deg. 

1650  at  10  deg. 

power . 

Watts  per  m.s.  candle- 

706 

583 

1.23 

875 

285 

720 

720 

])ower . 

Mean  hemispherical  can- 

0.80 

0.90 

0.42 

0.50 

112 

0.  71 

0.99 

dle-power . 

Watts  per  m.h.s.  candle- 

1210 

875 

2051 

1170 

545 

1340 

1340 

power . 

0.50 

0.60 

0.25 

0.37 

0.59 

0.38 

0.53 
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may  be  determined  directly  from  lamp  data  by  considering  the 
equation  as  one  of  three  undetermined  constants  and  solving 
for  X  as  well  as  A  and  B.  The  performance  curves  for  the 
treated  carbon  lamp  as  determined  by  one  of  the  incandescent 
lamp  companies  furnished  data  for  obtaining  these  constants 
in  this  way.  The  modified  form  of  Fery  and  Cheneveau’s 
equation. 


was  derived,  where  epo  and  t*.’o  are  the  (mean  horizontal) 
candle-power  and  watts  at  a  specific  consumption  of  3.5  watts 
per  candle.  This  equation,  in  which  x  is  4.65  instead  of  4.  as 
used  by  Fery,  represents  the  performance  of  the  carbon  Tamp 
to  within  the  errors  of  reading  the  curves. 

The  maximum  of  specific  output  given  by  use  of  this  equa¬ 
tion  (with  the  correction  noted  above)  is  88  lumens  per  watt. 
In  other  words,  the  carbon  incandescent  lamp,  if  it  continued 
to  radiate  according  to  the  laws  which  hold  at  its  condition  of 
normal  operation,  would  attain  the  above  value,  which  is  of  the 
same  order  of  magnitude  as  the  figures  obtained  from  the 
other  methods  of  attack. 

It  appears,  therefore,  to  the  writer  that  there  is  pretty  good 
evidence  for  believing  the  highest  possible  specific  output  of 
the  black  body  to  be  from  90  to  140  lumens  per  watt,  corre¬ 
sponding  to  from  600  to  900  lumens  per  watt  for  the  highest 
possible  monochromatic  specific  output,  with  a  probability  of 
800,  or  the  value  in  the  table  above. 

These  values  are  very  much  larger  than  those  obtained  by 
Drysdale  and  by  Nutting  through  direct  power  and  light  meas¬ 
urements  on  yellow-green  light.  It  is,  therefore,  of  some  in¬ 
terest  to  find  the  further  confirming  evidence  here  presented 
as  to  the  order  of  magnitude  of  ideal  light  efficiency. 


COMPARISON  OF  ILLUMINANTS. 


In  a  paper  presented  by  Mr.  Sydney  \V.  Ashe  before  the 
New  York  Section  of  the  Illuminating  Engineering  Society  on 
June  8  much  information  relating  to  the  comparative  perform¬ 
ance  of  various  illuminants  was  given.  A  considerable  por¬ 
tion  of  the  paper  was  devoted  to  a  discussion  of  the  variation 
in  candle-power  during  life  of  the  several  illuminants  com¬ 
pared.  The  author  claimed  that  the  only  fair  basis  for  com¬ 
parison  is  the  average  candle-power  performance  during  life. 
He  assigned  the  accompanying  values  to  the  average  candle- 
power  in  per  cent  of  the  initial  for  six  different  classes  of 
illuminants : 


Illuminant. 

Gas  mantle  (hitth  grade) . 

Mercury-vapor  tube,  alternating  current . 

Mercury-vai>or  tube,  direct  current . 

Inclosed  carbon  arc . 

Magnetite  arc  (6.6-amp) . . . . 

I>ra\vn-wire  tungsten-tilamcnt  incandescent  (1.000  hours), 
and  100-watt,  100-volt  (consumption,  1.18  watts  per  cp.). 


Per  Cent, 
of  Initial 
Candle-Power 
(Average.) 

’  ‘ 75 

.  61 

.  78 

.  90 

60-watt 
.  94 


-Accompanying  the  paper  was  a  table  of  data,  compiled  by 
Mr.  Henry  Schroeder  from  central-station  sources,  relating  to 
the  operating  characteristics  of  various  types  of  arc  lamps. 
This  table  is  reproduced  in  full  on  the  preceding  page. 


RECENT  TELEPHONE  PATENTS 


that  line  into  talking  relation.  The  selecting  currents  cause 
an  arm  to  carry  a  connecting  magnet  to  proximity  to  the  bar 
of  the  desired  line,  whereupon  the  energizing  of  this  magnet 
draws  the  bar  into  the  talking  position  for  that  line. 

PARTY-LINE  RIKGiKG  SYSTEM. 

Accepted  operating  practice  has  for  a  long  time  required 
that  when  a  called  station  is  being  rung,  the  calling  station 
must  be  so  associated  with  the  circuits  as  to  escape  the  ring¬ 
ing  current.  This  involves  a  cut-off  feature  in  the  ringing 
key,  which  therefore  usually  introduces  one  or  more  contacts 
in  the  talking  circuit.  With  the  advent  of  selective  ringing, 
the  most  obvious  arrangement  to  meet  its  requirements  was  a 


set  of  ringing  keys  in  series,  requiring  one  key  and  thus  one 
set  of  contacts  for  each  different  kind  of  current.  The  num¬ 
ber  of  contacts  in  series  soon  proved  to  be  a  source  of  trouble, 
and  many  arrangements  have  been  devised  to  do  away  with 
them.  One  such  arrangement  is  that  described  in  a  patent  re¬ 
cently  granted  to  Mr.  C.  S.  Winston,  of  Chicago,  and  assigned 
to  the  Kellogg  Sw’itchboard  &  Supply  Company.  This  is  shown 
in  Fig.  I.  The  tip  or  ringing  side  of  the  line  is  open  at  the 
contacts  of  the  supervisory  relay,  until  this  has  operated. 
Furthermore,  this  cannot  by  any  possibility  be  operated  during 
the  ringing  period,  as  its  circuit  is  opened  by  the  ringing  key 
on  the  battery  side.  Although  the  operator  must  talk  through 
the  contacts  in  series,  the  contacts  are  entirely  removed  from 
the  through  talking  connection. 

NEW  APPARATUS 

The  modern  method  of  using  aerial  cables  often  involves 
the  introduction  of  more  than  one  terminal  for  each  cable 
pair,  rendering  the  pair  available  for  use  at  more  than  one 
point.  If  protective  devices  are  to  be  used,  the  cost  w'ill  be 
run  up,  due  to  an  idle  protector  at  each  unused  tap.  To  over¬ 
come  this  expense,  Mr.  F.  B.  Cook  provides  a  terminal  with 
removable  fuse  mounts.  The  protector  element  is  built  up  of 
metal  strips  and  insulating  blocks,  and  carries  a  fuse  and  car¬ 
bon  blocks.  The  cable  pairs  are  soldered  to  binding  posts 


AUTOMATIC  EXCHANGE  APPARATUS 
.\n  automatic  exchange  system  has  been  invented  and  pat¬ 
ented  by  Mr.  V.  Alexeeff,  of  Enseli,  Persia.  The  stations  are 
divided  into  groups  with  subcenter  switching  devices.  The 
talking  connections  are  established  through  the  action  of  elec¬ 
tromagnets  upon  operating  rods.  The  act  of  calling  energizes 
a  magnet  to  actuate  the  rod  of  the  calling  line  and  thus  cut 


which  project  through  the  face  plate,  and  the  protector  element 
is  engaged  by  these  and  by  hooks  upon  the  face  plate,  as  shown 
in  Fig.  2. 

A  semaphore  signal  for  attachment  to  a  telephone  instru¬ 
ment  is  patented  by  Mr.  K.  W.  Gale,  of  Los  Angeles.  The  sema¬ 
phore  is  released  by  a  trip  magnet  in  series  with  the  ringer, 
and  is  restored  by  a  link  from  the  hook  lever.  The  purpose 
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of  the  semaphore  is  to  identify  the  instrument  corresponding 
to  an  unidentified  ring. 

A  recent  invention  by  Mr.  F.  W.  Coole  is  a  muffler  for  pre¬ 
venting  the  overhearing  of  telephone  conversations.  The  muf¬ 
fler  takes  the  form  of  a  collapsible  auxiliary  mouthpiece  which 
will  conform  to  the  features  of  the  user  and  prevent  the 
escape  of  sound. 


Letter  to  the  Editor. 


Chromatic  Aberration  and  Visual  Acuity. 


To  the  Editor  of  Electrical  World: 

Sir: — I  have  read  with  interest  Mr.  Ashe’s  comment  on  my 
paper  on  “Chromatic  Aberration  and  Visual  Acuity,”  of 
May  II. 

With  respect  to  the  possible  effect  of  pupillary  contraction  in 
the  results  which  I  obtained  it  is  only  necessary  to  say  that  this 
effect  was  completely  eliminated  by  the  method  which  I  em¬ 
ployed,  inasmuch  as  the  eye  was  always  under  simultaneous 
stimulus  from  both  the  lights  under  investigation  and,  conse¬ 
quently,  whatever  the  pupillary  aperture  it  was  the  same  in  the 
observation  of  both  sides  of  the  acuity  target.  Moreover,  the 
phenomena  remained  the  same  when  using  a  diaphragm  less  in 
diameter  than  the  pupil.  It  is  safe  to  say,  therefore,  that  there 
was  no  effect  which  was  due  to  the  cause  which  Mr.  Ashe 
suggests. 

With  respect  to  the  other  question,  that  regarding  the  possi¬ 
ble  gain  in  acuity  merely  from  employing  the  shorter  wave¬ 
lengths,  some  gain  is  to  be  expected,  as  I  showed  in  consider¬ 
ing  Lord  Rayleigh’s  work  on  resolving  power.  But  this  gain 


for  the  range  of  wave-lengths  investigated  is  probably  quite 
negligible  compared  with  the  differences  due  to  chromatic 
aberration.  I  do  not  think  that  the  tungsten  lamp  should  be 
assigned  an  effective  wave-length  materially,  if  at  all,  further 
toward  the  red  than  the  light  of  the  yellow  flaming  arc,  and 
yet  the  enhanced  acuity  under  the  latter  was  almost  as  con¬ 
spicuous  as  with  the  mercury  lamp.  The  increased  sharpness 
under  monochromatic  illumination  has  been  long  known  and 
made  use  of  by  microscopists,  although  they  have  the  advantage 
over  the  eye  of  working  with  pretty  well  achromatized  object¬ 
ives.  They  have  also  taken  advantage  of  Rayleigh’s  work  by 
using  the  very  short  wave-lengths  for  photomicrography,  and 
have  even  utilized  monochromatic  illumination  at  the  same  time 
by  using  unachromatized  quartz  objectives  with  monochromatic 
illumination  in  the  far  ultra-violet. 

The  explanation  of  the  increased  pupillary  contraction  noted 
for  the  mercury  lamp  both  by  Mr.  Ashe,  and  by  Broca  and 
LaPorte  appears  to  be  rather  simple.  It  is  now  pretty  well 
established  by  the  researches  of  Sachs  and  of  .Vbelsdorff  that 
the  contraction  of  the  pupil  in  lights  of  different  colors  depends 
essentially  on  the  luminosity  value  of  the  particular  color  used. 
Hence  the  mercury  lamp,  which  concentrates  its  light  almost 
e.xactly  at  the  peak  of  the  luminosity  curve,  as  is  well  shown  by 
Ives  (Transactions,  Illuminating  Engineering  Society,  Vol.  VI, 
page  261),  ought  to  exhibit  the  enhanced  pupillary  reaction 
which  has  been  found.  The  long  and  short  of  the  matter  is 
that  the  eye  seems  in  the  course  of  its  evolution  to  have  ad¬ 
justed  its  pupillary  mechanism  to  the  luminosity  value  of  the 
stimulus,  while  in  respect  to  defining  power  it  behaves  like  any 
other  unachromatized  optical  system,  gaining  greatly  by  mono¬ 
chromatic  illumination  and' to  a  minor  extent,  inversely  as  the 
wave-lengths  of  the  lights  concerned,  by  a  change  in  the 
effective  color  of  the  stimulus. 

Boston,  Mass.  Louis  Bell. 
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Generators,  Motors  and  Transformers. 

Automatic  Pressure  Regulator  for  Alternating-Current  and 
Direct-Current  Circuits. — An  illustrated  description  of  a  new 
pressure  regulator  of  the  Brown  Boveri  Company.  The  varia¬ 
tions  in  the  pressure  of  the  machine  to  which  the  regulator  is 
connected  are  utilized  to  disturb  the  equilibrium  of  a  light 
pivoted  armature,  which  is  acted  upon  by  an  electromagnet 
connected  across  the  machine  circuit,  and  the  strength  of 
whose  field  is  consequently  dependent  upon  the  pressure  of 
this  circuit.  The  torque  exerted  by  the  armature  with  a  certain 
definite  field  strength  is  counterbalanced  by  a  spring,  so  that 
the  armature  turns  in  one  or  the  other  direction  immediately 
the  pressure,  and  the  field  strength  corresponding  to  it,  varies 
from  a  certain  predetermined  value.  This  movement  is  utilized 
to  vary  the  resistance  of  a  resistor  having  frictionless  contacts 
in  the  field  circuit  of  the  exciter  or  (for  the  case  of  a  direct- 
current  machine)  in  the  exciting  circuit  of  the  generator,  thus 
regulating  the  pressure  up  or  down  to  the  required  constant 
value.  A  damping  arrangement  is  provided,  but  in  order  that 
the  retarding  effect  of  the  electromagnetic  inertia  of  the  field 
circuit  may  be  as  far  as  possible  eliminated  the  moving  parts 
of  the  regulator  (which  are  made  as  light  as  possible)  are  not 
connected  rigidly  to  the  damping  system,  but  are  coupled  to 
the  latter  by  a  spring.  This  permits  the  armature  to  carry  the 
sectors  ahead  of  the  required  new  position  at  the  moment  the 
generator  pressure  changes,  after  which  it  quickly  adjusts 
itself  in  such  a  manner  that  the  field  current  is  brought  to  the 
correct  value  corresponding  to  the  load.  These  regulators  are 
built  in  two  different  patterns,  namely,  for  alternating  current 
(single  or  polyphase)  and  for  direct  current.  The  regulator 
for  alternating  current  consists  of  a  “shaded  pole”  electro¬ 
magnet  (Fig.  i)  which  acts  upon  a  cylindrical  armature.  The 


electromagnet  is  wound  with  a  fine  wire  coil,  which  is  con¬ 
nected  in  series  with  an  external  resistance  to  a  pressure 
transformer.  This  transformer  is  placed  across  the  mains. 
The  magnetic  field  produced  by  the  electromagnet  is  dependent 
upon  the  pressure  on  the  circuit,  and  for  a  definite  value  of 
pressure  a  certain  definite  torque  is,  in  consequence,  produced 
on  the  moving  system,  due  to  the  electromagnetic  action  be¬ 
tween  the  magnetic  field  and  the  armature.  The  torque  is 


Fig.  1 — Diagram  of  Movement  in  Brown-Boveri  Regulator. 


opposed  by  a  flat  spiral  spring,  and  as  the  tension  of  the  latter 
is  dependent  upon  the  extent  to  which  it  is  wound  up,  an  addi¬ 
tional  spring  is  provided,  so  adjusted  that  the  resisting  torque 
has  a  constant  value  for  any  position  of  the  armature.  The 
cylindrical  armature  is  made  of  aluminum.  The  movements 
of  the  armature  brought  about  by  the  pressure  variations  in 
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the  circuit  are  communicated  to  a  frictionless  contact  system 
consisting  of  the  sectors  which  roll  over  the  contacts,  thereby 
inserting  more  or  less  resistance  into  the  field  circuit  of  the 
exciter.  With  alterations  of  pressure  the  spring-controlled 
armature  naturally  possesses  a  tendency  to  oscillate  about  the 
required  new  position,  and  in  order  to  prevent  these  oscilla¬ 
tions  and  yet  to  allow  the  armature  to  carry  the  sectors 
momentarily  ahead  of  the  required  new  position  a  special 
system  of  damping  is  provided,  consisting  of  an  aluminum  disk, 
arranged  to  rotate  between  the  poles  of  permanent  magnets. 
This  disk  is  driven  from  the  armature  by  means  of  a  pinion 
and  sector,  and  the  connection  between  the  armature  and  the 
sector  is  a  flexible  one — that  is,  the  sector  is  mounted  upon  a 
sleeve  which  is  coupled  to  the  armature  by  a  flat  spiral  spring. 
When  the  moving  parts  are  in  a  condition  of  equilibrium  this 
spring  is  not  in  tension,  but  as  soon  as  the  pressure  on  the 
circuits  alters  then,  according  to  the  magnitude  and  direction 
of  the  alteration,  the  spring  pulls  in  one  or  the  other  direction 
according  to  the  direction  of  movement  of  the  armature,  and 
in  this  way  carries  the  sector  with  it.  It  follows  that  just  at 
the  moment  the  pressure  variation  takes  place  the  damping  is 
not  operative,  thus  allowing  the  armature  to  carry  the  regula¬ 
tion  farther  than  is  actually  required,  but  almost  immediately 
afterward  the  sector  follows  up  the  movement  of  the  arma¬ 
ture,  thus  causing  the  suppression  of  the  oscillatory  movements 
which  would  otherwise  take  place.  Fig.  2  represents  diagram- 
matically  the  excitation  circuit  of  the  alternator  and  exciter. 
Suppose  that  at  no-load  the  regulator  is  at  the  position  marked 
I  corresponding  to  an  exciter  field  current  of,  say,  6  amp  at 
60  volts  at  the  full  load  and  normal  pressure  of  the  alternator, 
the  exciter  field  current  must  be  increased  to  ii  amp  at  too 
volts,  and  for  this  purpose  the  regulator  must  be  at  position  II. 
When  the  entire  load  is  suddenly  thrown  on  the  generator  the 
exciter  field  current  is  brought  by  the  regulator  to  a  higher 
value  than  that  corresponding  to  full-load  by  the  quick  short- 
circuiting  of  the  resistor,  the  regulator  momentarily  taking  up 
the  position  HI.  It  is  necessary  for  the  regulator  to  take  up 
this  latter  position  at  the  first  moment,  because,  owing  to  the 
self-induction  of  the  exciting  circuit  and  the  inertia  of  the 
turbine  or  engine  governor,  it  is  necessary  to  increase  the 
exciter  pressure  (by  cutting  out  the  whole  of  the  resistance) 
by  an  amount  which  more  than  corresponds  to  the  actual  re¬ 
quirements  when  the  steady  state  has  been  reached.  But  imme¬ 
diately  afterward,  as  the  pressure  of  the  generator  increases, 
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Fig.  2 — Diagram  Illustrating  Action  of  the  Regulator  Upon  Change 
of  Load. 

resistance  is  automatically  and  successively  inserted  into  the 
exciter  field  circuit  until  the  regulator  takes  up  the  correct 
position  II,  at  which  point  the  period  of  regulation  is  at  an 
end. — Lond.  Electrician,  May  12. 

Repulsion  Motors  Operating  as  Generators. — A  note  on  a 
recent  British  patent  (25,473,  May  ii)  of  the  Brown,  Boveri 
Company.  When  repulsion  motors  are  driven  in  a  direction 
oposite  to  their  torque  they  act  as  generators  and  large  cur¬ 
rents  at  a  low  periodicity  are  generated  which  are  liable  to 
damage  the  windings  of  the  stator  and  rotor.  The  object  of 
the  invention  is  to  prevent  this  by  connecting,  in  series  with 
either  or  both  the  circuits,  a  non-inductive  resistance,  with 
which  is  supplied  a  switch  for  short-circuiting  it.  The  re¬ 
sistance  need  only  be  put  into  circuit  at  high  speeds,  when 
dangerous  currents  are  likely  to  flow,  and  then  can  be  thrown 


in  automatically  at  a  certain  speed. — Lond.  Elec.  Eng'ing, 
May  18. 

Lamps  and  Lighting. 

Reflecting  Power  of  Metals. — W.  W.  Coblentz. — An  ac¬ 
count  of  an  experimental  investigation  of  the  optical  properties 
of  the  metals  used  in  incandescent  lamps.  The  author  inves¬ 
tigated  tungsten,  molybdenum,  graphite,  tantalum,  antimony, 
rhodium,  iridium,  iron,  magnesium,  chromium,  vanadium,  tel¬ 
lurium  and  silicon.  It  is  shown  that  in  common  with  all  the 
other  pure  metals  previously  examined  the  present  series  has 
a  low  reflectivity  in  the  visible  spectrum  which  increases  rapidly 
to  high  values  in  the  infra-red.  The  reflectivity  curves  of 
tungsten  and  molybdenum  are  so  nearly  alike  that  from  a 
consideration  of  their  optical  properties  there  is  no  great 
choice  in  the  use  of  these  two  metals  in  incandescent  lamps. 
Since  molybdenum  is  tough  and  tungsten  is  brittle  (that  is, 
becomes  brittle  after  being  operated  at  high  temperatures)  it 
remains  to  be  seen  whether  other  physical  difficulties  can  be 
overcome  in  the  former  metal  to  enable  its  introduction  as  an 
illuminant.  The  reflectivity  curves  show  that  the  high  efficien¬ 
cies  of  the  metallic-filament  lamps  are  due  to  their  low  reflec¬ 
tivity  (true  absorption,  and  not  diffuse  reflection,  is  meant)  in 
the  visible  spectrum  and  to  a  high  reflectivity  in  the  infra-red. 

high  operating  temperature  is  also  necessary  for  a  high 
luminous  efficiency  in  metallic-filament  lamps.  This  is  exem¬ 
plified  in  the  difference  in  the  efficiencies  of  platinum  and 
tungsten  lamps.  In  tungsten  the  low  reflectivity  in  the  visible 
spectrum  results  in  an  emissivity  of  almost  50  per  cent,  while 
in  the  infra-red  the  emissivity  is  less  than  10  per  cent  of  an 
ideal  radiator.  The  ideal  solid  illuminant  giving  a  high  lumi¬ 
nous  efficiency  must  fulfil  the  condition  of  a  high  operating 
temperature,  a  high  reflectivity  (hence  low  emissivity)  in  the 
infra-red  and  a  low  reflectivity  (high  emissivity)  in  the  visible 
spectrum.  The  pure  metals  tungsten  and  molybdenum  fulfil 
these  conditions  more  exactly  than  any  other  known  metals, 
excepting  tantalum,  which  as  a  lamp  filament,  however,  does 
not  have  the  optical  properties  of  the  samples  described  in 
this  paper.  There  are  some  additional  notes  on  the  thermo¬ 
electric  properties  of  molybdenum,  on  the  preservation  of  silver 
mirrors  and  on  the  radiation  laws  of  metals. — Bull.  Bur.  of 
Standards,  May  15. 

Storage  Batteries  and  Portable  Photometers. — Two  letters 
by  Mr.  C.  H.  Sharp  and  Mr.  A.  P.  Trotter.  Mr.  Sharp  has 
formerly  condemned  the  practice  of  trusting  to  the  constancy 
of  the  voltage  of  a  storage  battery  in  making  measurements 
with  a  portable  i)hotometer.  Mr.  Trotter,  on  the  other  hand, 
has  defended  this  practice  and  thinks  that  electrical  measuring 
instruments  are  superfluous  in  street  photometry.  In  reply 
Mr.  Sharp  now  points  out  again  in  detail  that  the  use  of  elec¬ 
trical  measuring  instruments  in  photometrical  work  tends  to¬ 
ward  an  increased  and  not  a  superfluous  accuracy.  The  im¬ 
portance  is  due  to  the  fact  that  the  portable  photometer  is  now 
being  used  as  a  most  important  means  of  obtaining  data  bear¬ 
ing  on  the  problems  of  illuminating  engineering.  It  is  impor¬ 
tant  that  the  photometers  should  be  standardized  against  noth¬ 
ing  but  reliable  standards  and  that  any  systematic  error  in 
their  use  should  be  eliminated,  Mr.  Trotter  replies  that  he  is 
in  agreement  with  Mr.  Sharp  that  the  practice  of  photometry 
has  been  raised  in  precision  and  that  an  accuracy  of  0.5  per 
cent  is  possible  under  laboratory  conditions.  He  agrees,  too, 
that  high  accuracy  is  possible  under  such  conditions  with 
portable  photometers.  But  he  does  not  consider  that  for  street 
work  and  other  applications  of  portable  photometers  for  indus¬ 
trial  purposes  a  higher  accuracy  is  necessary  than  a  variation 
of  3  per  cent  from  the  mean  of  a  number  of  measurements. 
One  reason  is  that  the  quantity  to  be  measured,  whether  illu¬ 
mination  due  to  electricity,  gas  or  daylight,  is  liable  to  vary,  and 
another  reason  is  that  it  is  better  in  street  work,  etc.,  to  obtain 
a  number  of  readings  of  tolerable  accuracy  than  a  few  readings 
of  high  precision. — Lond.  Electrician,  May  12. 

Generation,  Transmission  and  Distribution. 

Electricity  in  Mining. — Almost  the  complete  issue  is  devoted 
to  the  applications  of  electricity  in  minng  and  metallurgy,  N. 
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Taylor  deals  with  electricity  in  Cornish  mines,  giving  an  ac¬ 
count  of  the  very  special  conditions  which  exist  in  the  metal¬ 
liferous  mines  of  Cornwall  and  of  the  points  to  which  particu¬ 
lar  attention  must  be  given.  Stress  is  laid  on  the  importance 
of  securing  good  results  in  pumping.  Owing  to  the  extreme 
conservatism  of  those  connected  with  this  isolated  branch  of 
mining  there  has  been  considerable  difficulty  in  introducing 
electric  plant,  but  much  headway  is  now'  being  made.  Mr.  C.  F. 
Mackness  discusses  the  position  of  electricity  in  mining  in  South 
.\frica  and  sketches  the  enormous  progress  made  there  in  the 
application  of  electricity  to  mining.  This  is  particularly  notice¬ 
able  in  electric  w'inding,  the  progress  of  which  has  quite  eclipsed 
anything  in  this  direction  in  Europe.  Brief  particulars  are 
given  of  the  public  energy  supply  systems,  which  have  received 
an  impetus  through  the  advent  of  the  Victoria  Falls  &.  Trans¬ 
vaal  Power  Company.  The  minor  applications  of  electric 
motors  are  also  described,  including  locomotives,  haulages, 
stamp  and  pulp  mills,  pumps  and  other  uses.  Mr.  W.  M. 
Thornton  deals  with  the  elimination  of  risk  in  the  use  of 
electricity  in  mines.  The  risks  that  are  particularly  considered 
are  those  from  explosion  and  from  shock.  Risk  of  explosion 
from  switch  bo.\es  and  fuse  boxes  can  be  eliminated  by  adopt¬ 
ing  a  simple  tlame-proof  method  of  construction.  Danger  would 
be  eliminated  if  the  supply  of  electrical  energy  were  cut  off 
whenever  gas  is  present,  and  automatic  apparatus  for  this  pur¬ 
pose  has  been  devised  but  this  has  to  stand  the  test  of  prac¬ 
tical  working  before  it  is  generally  adopted.  There  does  not 
seem  to  be  much  risk  from  electric  oscillations  giving  rise  to 
sparks  (from  armored  cables)  of  sufficient  energy  to  cause 
ignition.  Danger  arises  from  coal  dust  as  much  as  from  gas, 
but  risk  from  the  former  may  be  eliminated  by  certain  precau¬ 
tions.  Risk  of  shock  can  be  overcome  by  effective  earthing. 
It  is  suggested  that  a  certain  number  of  mining  electrical  engi¬ 
neers  should  be  appointed  among  the  new  sub-inspectors.  Mr. 
II.  J.  Heather  discusses  special  risks  in  the  application  of  elec¬ 
tricity  to  mining  work  under  South  African  conditions.  The 
subject  is  discussed  from  the  points  of  view'  of  safety  as  re¬ 
gards  life,  safety  as  regards  plant  and  safety  as  regards  con¬ 
tinuity  of  service.  Each  of  these  points  of  view  is  liable  to  have 
extreme  importance  given  it,  depending  upon  the  position  of  the 
individual.  In  South  .\frica  ignorance,  curiosity  and  w'ilful 
tampering  are  important  factors.  A  table  is  given  showing  the 
conditions  under  which  shocks  may  be  received,  and  the  ques¬ 
tion  of  protection  by  earthing  is  considered,  the  conclusion 
being  reached  that  the  neutral  of  a  three-phase  system  should 
not  be  earthen.  Mr.  T.  Duckitt  discusses  the  gas-tight  and 
flame-proof  motor  problem.  Attempts  have  been  made  to  pro¬ 
duce  motors  which  are  gas-tight  and  also  those  which  are  ex¬ 
plosion-proof  and  flame-tight.  The  author  commences  with  a 
description  of  the  totally  inclosed  type  of  motor  and  the  devel¬ 
opment  of  the  flame-tight  machine.  lie  then  passes  on  to 
discuss  water-cooled  and  pipe-ventilated  motors.  Details  of 
totally  inclosed  motors,  armatures,  brush  gear  and  commuta¬ 
tors,  slip  rings  and  also  of  explosion-proof  motors  are  given. 

Mr.  W.  B.  Woodhouse  deals  with  public  electric  supply 
collieries.  He  shows  that  a  source  of  public  supply  has  several 
advantages  over  a  private  generating  station,  among  which  are 
the  ease  with  which  large  motors  can  be  switched  on  (even 
winding  engines),  owing  to  the  large  reserve  of  power,  without 
afTecting  other  plant;  the  colliery  avoids  obsolescence  of  station 
plant;  the  capital  cost  per  kilowatt  of  plant  installed  in  a  large 
station  is  much  less  than  in  a  small  one,  and  a  larger  demand 
can  be  supplied  per  kilowatt  installed  than  is  possible  in  a 
private  station,  owing  to  diversity  factor.  Consequently  the 
capital  charges  per  unit  are  reduced.  In  regard  to  generating 
plant,  the  author  does  not  look  upon  exhaust-steam  turbines 
with  much  favor.  Finally  he  points  out  that  there  are  three 
ways  in  which  advantage  may  be  taken  of  a  public  supply — 
as  the  sole  source  of  energy,  as  a  user  of  surplus  energy  and 
as  a  standby.  Mr.  W.  B.  Shaw  deals  with  the  supply  of  energy 
from  a  private  plant.  After  considering  in  a  general  way  the 
advantages  of  a  private  supply  as  compared  with  supply  from 
a  central  source,  the  author  discusses  the  various  types  of 


plant  available.  Steam  plant  is  generally  preferred,  and  if 
the  installation  is  above  a  certain  size  the  steam  turbine  has 
distinct  advantages.  The  size  of  units  to  be  adopted  requires 
careful  consideration.  Curves  are  given  showing  the  increase 
of  use  at  a  particular  colliery  and  the  relation  the  consumption 
bears  to  the  kilowatts  of  plant  installed.  Finally,  figures  of 
running  costs  based  on  actual  results  are  given  and  the  general 
working  of  the  plant  is  considered  from  the  point  of  view  of 
reliability.  Mr.  W.  E.  Chappell  discusses  the  centralization  of 
power  in  collieries.  He  shows  that  the  generation  of  energy 
for  collieries  is  now'  being  concentrated  in  large  stations  which 
can  serve  a  group  of  pits  in  contradistinction  to  each  pit  having 
its  ow'n  plant.  The  difference  in  the  problems  that  have  to  be 
faced  w'hen  direct  or  alternating  currents,  or  a  combination  of 
both,  are  used  are  discussed,  while  in  this  connection  the 
various  classes  of  load  met  with  in  colliery  working  are  de¬ 
scribed.  To  obtain  satisfactory  results  the  various  requirements 
must  be  accurately  judged  and  balanced  one  against  the  other. 
Mr.  H.  W.  Clothier  gives  notes  on  switch  gear  for  under¬ 
ground  use  in  mines.  After  referring  to  the  events  of  the  last 
two  or  three  years  and  their  bearing  on  the  design  of  elec¬ 
trical  plant  for  mines,  the  author  deals  with  “explosion-proof” 
gear  and  points  out  its  limitations.  The  proper  provision  of 
cable  connections  is  then  emphasized  and  the  combination  of 
plant,  such  as  switch  gear  and  transformers,  is  discussed.  A 
pit-lighting  system  is  introduced.  Continuous-current  auto¬ 
matic  switches  present  difficulties  if  of  the  air-break  type, 
owing  to  their  bulk  when  inclosed;  on  the  other  hand,  if  oil 
is  used  it  carbonizes,  but  this  seems  the  better  solution  of  the 
two.  The  problem  of  automatic  protection,  a  “balance  system,” 
meets  many  cases,  and  warrants  the  special  consideration  of 
mining  engineers,  particularly  as  applied  to  leakage  devices. 
P'inally,  a  general  layout  is  briefly  described.  Mr.  G.  Hoogh- 
winkel  discusses  the  progress  of  electric  winding  in  England. 
The  points  which  are  usually  taken  into  account  in  considering 
the  advantages  of  the  steam,  as  compared  with  the  electric 
winder,  are  low'  capital  cost,  simplicity  and  low  cost  of  wind¬ 
ing.  As  to  capital  cost,  no  general  rule  can  be  stated.  If 
•electric  driving  is  being  used  for  other  purposes  there  is  not 
much  difference  in  the  cost  of  the  two  systems,  even  with  a 
private  installation ;  and  with  a  public  supply,  the  electric 
system  is  the  cheaper.  The  exhaust  steam  turbine  is  now  a 
factor  in  the  case,  but  must  not  be  pushed  too  far.  Experience 
has  shown  that  the  less  directness  of  the  electric  wijider  is 
not  a  disadvantage.  The  question  of  the  cost  of  w'inding  is 
one  on  which  reliable  information  is  not  easily  obtained,  be¬ 
cause  the  figures  for  steam  are  not  readily  separated.  Costs 
are  given  for  the  electric-winding  plant  of  the  Maritime  Pit  of 
the  Great  Western  Collieries.  In  conclusion,  the  author  de¬ 
scribes  briefly  the  different  electric  systems  now  available  and 
gives  details  of  electric-winding  plants  in  Great  Britain.  Coal 
cutting  is  dealt  with  by  Mr.  H.  J.  Fisher,  who  discusses  the 
conditions  under  which  electric  coal  cutting  should  be  carried 
on  to  show  success,  and  refers  to  some  of  the  various  types 
of  machines  that  are  at  present  available.  Some  references 
are  also  made  to  the  accessory  apparatus  connected  w'ith  coal 
cutting.  Finally,  a  brief  account  is  given  of  the  chief  electrical 
coal  cutters  at  present  on  the  market.  Underground  colliery 
wiring  is  dealt  w'ith  by  Mr.  A,  B.  Mallinson.  The  author  dis¬ 
cusses  the  various  points  to  which  attention  must  be  given  to 
insure  a  satisfactory  system  of  colliery  wiring,  and  he  deals 
particularly  with  the  selection  of  the  cable,  its  handling,  its 
erection  in  the  shaft,  the  erection  of  “in-bye”  cables,  earthing, 
wiring  for  lighting  and  finally  the  maintenance  of  the  system. 
Electric  hand  lamps  for  collieries  are  discussed  by  Mr.  W. 
Maurice,  who  first  considers  the  use  of  electric  lamps,  as  now 
compulsory,  for  rescue  purposes,  and  then  discusses  the  de¬ 
sirable  qualities  in  a  lamp  for  ordinary  mining  use.  Figures  of 
cost  are  given  and  it  is  pointed  out  that  a  fire-damp  detector 
is  not  an  essential  adjunct  of  such  a  lamp.  The  profitable  use 
of  waste  heat  in  collieries  is  taken  up  in  a  special  article.  The 
principal  sources  of  waste  heat  are  referred  to  and  the  most 
profitable  methods  of  utilizing  waste  heat  are  described.  While 
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tlie  waste  heat  can  be  utilized  in  an  independent  installation  the 
fact  that  the  load  curves  of  the  motor  demand  and  the  waste 
heat  output  do  not  coincide  makes  profitable  use  of  the  waste 
heat  impossible  without  the  co-operation  of  some  independent 
user  of  the  waste  heat.  Some  of  the  chief  waste-heat  stations 
in  the  north  of  England  are  described,  and  the  success  of  the 
movement  generally  is  indicated.  Mr.  E.  Garside  describes 
controllers  and  resistors  for  use  in  mines.  There  are  further 
articles  on  the  new  electric-mining  rules,  on  electrically  driven 
belt  conveyors,  on  recent  extensions  in  the  Yorkshire  Electric 
I’ower  Company’s  supply  to  collieries,  on  recent  electric  devel¬ 
opments  in  North  Staffordshire  collieries,  on  the  transmission 
of  energy  in  mines,  on  electric  winding  for  collieries,  with 
statistical  tables  on  electric-winding  engines,  on  the  motor  and 
telephone  equipment  of  the  Llanharran  colliery,  on  cable 
makers’  problems  in  mining  work,  on  the  switchboard  of  the 
new  Kleinfontein  Consolidated  Gold  Mining  Company,  etc. — 
Lond.  Electrician,  May  12. 

Driving  of  Winding  Engines  by  Induction  Motors. — H.  J.  S. 
11  HATH KR. — .\  paper  read  before  the  (British)  Institution  of 
Electrical  Engineers.  The  author  discusses  the  use  of  induc¬ 
tion  motors  for  driving  winding  engines  and  thinks  that,  al¬ 
though  not  so  efficient  in  energy  consumption,  his  suggested 
arrangement  is  superior  to  the  Ward-Leonard  system  as  re¬ 
gards  simplicity  and  safety.  Emergency  braking  in  case  of 
failure  of  supply  is  obtained  by  exciting  the  stator  from  a 
source  of  continuous  current. — Lond.  Electrician,  May  12. 

Traction. 

Protection  of  IVater  Pipes  Against  Stray  Currents  from 
Tramways. — Geppert  and  Liese. — An  account  of  the  methods 
which  have  been  adopted  in  the  city  of  Karlsruhe  in  Germany, 
where  considerable  damage  has  been  done  in  the  past  to  gas 
and  water  pipes  by  the  stray  currents  from  the  tramways.  The 
method  of  protection  is  based  on  the  fact  that  a  gas  pipe  or  a 
water  pipe  will  be  corroded  only  at  places  where  it  is  an 
anode — that  is,  where  an  electric  current  leaves  the  water  pipe 
into  the  earth.  On  the  other  hand,  at  places  where  it  is  a 
cathode,  so  that  an  electric  current  enters  the  water  pipe  from 
the  earth,  no  damage  is  done,  but  on  the  contrary  the  pipe  is 
protected.  The  system  employed  in  Karlsruhe  is,  therefore, 
to  make  the  water  pipes  cathodes  at  dangerous  places.  For 
this  purpose  auxiliary  plates  are  placed  in  the  earth  in  the 
neighborhood  of  the  water  pipes  and  connected  to  the  positive 
pole  of  a  low-voltage  generator  or  storage  battery,  while  the 
water  pipes  or  gas  pipes  to  be  protected  are  connected  with  the 
negative  pole.  The  electric  power  required  for  this  purpose 
is  very  small.  The  system  is  said  to  prove  very  satisfactory. 
— Elek.  Kraftbetr.  u.  Bahnen,  Feb.  14.  and  LTndustrie  Elec., 
April  25. 

Installations,  Systems  and  Appliances. 

Electrodynamical  Couplings. — A  note  on  a  recent  British 
patent  (28,940,  May  ii)  of  Siemens  Brothers  Dynamo  \V’’orks, 
Ltd.  ( Siemens- Schuckertwerke).  This  invention  describes  a 
simplified  form  of  coupling  and  covers  in  particular  that  part 
of  the  pow'er  which  is  transmitted  indirectly  from  one  shaft 
to  the  other.  .\n  armature  made  up  of  two  separate  con¬ 
centric  iron  cores,  wound  with  a  series  of  short-circuited  con¬ 
ductors  common  to  both  cores,  is  mechanically  coupled  to  one  of 
the  shafts.  There  is  also  provided  a  rotating  field  produced  by 
supplying  a  stationary  polyphase  winding  with  energy  from  an 
outside  source  of  such  a  phase  that  a  motoring  action  is  set  up 
between  the  armature  and  the  rotating  field  and  the  inner  con¬ 
ductors  on  the  armature  generate  current  for  the  outer  motor¬ 
ing  conductors.  The  other  shaft  is  mechanically  coupled  to  a 
direct-current  field  system.  When  the  speeds  of  the  two  shafts 
are  equal  and  in  the  same  direction  there  is  no  torque  trans- 
iTiitted  from  one  shaft  to  the  other,  but  when  the  speed  of  the 
armature  is  less  than  that  of  the  shaft  coupled  to  the  direct- 
current  field  a  torque  is  transmitted  directly  and  partly  indi¬ 
rectly.  The  armature  need  not  have  two  separate  iron  cores ; 
one  common  core  will  often  prove  satisfactory. — Lond.  Elec. 
Eng’ing,  May  18. 


Protective  Reactance. — E.  D.  Eby. — -An  article  on  protective 
reactance  for  current  and  potential.  The  author  discusses  the 
following  two  principal  types  of  reactances,  first,  current- 
limiting  reactances,  for  use  on  moderate-voltage  systems  sub¬ 
ject  to  enormous  current  rushes  due  to  short-circuits,  grounds, 
phase  displacement  in  multiple  circuits,  etc.,  and,  secondly, 
voltagc-iimiting  reactances  used  on  high-potential  systems  for 
protection  against  almost  unlimited  voltages  arising  from  light¬ 
ning,  grounds,  switches  and  similar  disturbances  which  develop 
or  contribute  to  high-frequency  surges  with  their  attendant 
dangers. — Jour,  of  Eng’ing,  Univ.  of  Colo.,  No.  7. 

Wires,  Wiring  and  Conduits. 

British  Wiring  Rules. — -An  account  of  the  sixth  edition  of 
the  wiring  rules  of  the  (British)  Institution  of  Electrical 
Engineers,  which  has  been  revised  in  various  respects.  In  cal¬ 
culating  the  size  of  conductors  it  is  no  longer  necessary  to 
assume  that  at  least  60  watts  may  be  consumed  at  any  point. 
The  permissible  drop  in  pressure  for  lighting  circuits  must 
now  not  exceed  2  per  cent  plus  a  constant  allowance  of  i  volt, 
subject  to  currents  given  in  a  table  not  being  exceeded.  This 
determines  the  minimum  size  of  conductors,  while  for  motor 
and  heater  circuits  the  rise  of  temperature  (20  deg.  Fahr.)  is 
the  determining  factor.  The  table  giving  the  maximum  per¬ 
missible  currents  for  the  various  sizes  of  conductors  has  been 
considerably  altered.  In  general,  a  very  large  increase  has 
been  made  in  the  permissible  current  carried  by  small  conduc¬ 
tors,  but,  on  the  other  hand,  the  maximum  allowable  current 
of  large  rubber-insulated  conductors  has  been  reduced.  Thus, 
while  a  1/18  S.  W.  G.  conductor  has  now  a  minimum  carrying 
capacity  of  7.2  amp,  instead  of  4.2  amp  in  the  case  of  both 
rubber-insulated  and  paper  or  fiber-insulated  cables,  a  conduc¬ 
tor  having  a  nominal  sectional  area  of  i  sq.  in.  .)ias  now  a 
maximum  permissible  capacity  of  595  amp  in  the  case  of 
rubber-insulated  cables  and  932  amp  in  the  case  of  paper  of 
fiber-insulated  cables,  as  against  750  amp  for  both  types  of 
cable  in  the  previous  edition  of  the  rules.  The  minimum  insu¬ 
lation  resistance  per  mile  has  been  reduced,  in  the  ^case  of 
small  rubber  cables  for  250  volts  pressure,  from  2000  megohms 
to  1250  megohms,  but  for  I/T6  S.  W.  G.  and  larger  conductors 
the  minimum  insulation  resistance  remains  unchanged.  The 
pressure  test  on  insulated  conductors  has  been  reduced  from 
2000  volts  to  1000  volts,  while  no  mention  is  made  of  alternat¬ 
ing  current  or  frequency.  The  test  for  flexible  cables  is 
unaltered.  Details  are  given  of  methods  of  inclosed  wiring, 
metallic  conduits,  earthed  concentric  systems,  rules  on  switches, 
fuses,  etc. — Lond.  Electrician,  May  12. 

Insulators. — An  article  on  comparative  tests  of  suspension 
insulators  and  of  pin  insulators  with  reference  to  a  recent  Ger¬ 
man  paper  of  Benischke. — L’Industrie  Elec.,  .April  25. 

Electrophysics  and  Magnetism. 

Electric  Discharges  from  Hot  Bodies. — W.  Wilson. — An 
account  of  an  experimental  investigation  of  the  discharge  of 
positive  electricity  from  hot  bodies.  The  activity  of  platinum 
is  not  reduced  by  continued  heating  merely,  but  only  under 
conditions  which  admit  of  a  positive  discharge  from  the  metal. 
The  loss  of  activity  is,  therefore,  due  to  the  diminution  of  the 
quantity  of  matter — carbon,  carbon  monoxide  or  whatever  it 
may  be — which  emerges  from  the  platinum  in  the  form  of 
positive  ions  at  sufficiently  high  temperatures.  The  activity  is 
greatly  increased  by  heating  the  platinum  in  the  presence  of 
water.  This  effect  is  possibly  due  to  the  production  of  carbon 
monoxide  and  hydrogen  in  the  platinum  or  at  its  surface,  and 
can  be  observed  even  when  the  platinum  is  heated  in  a  dry 
atmosphere,  provided  it  has  been  previously  heated  and  allowed 
to  cool  in  an  atmosphere  saturated  with  aqueous  vapor. — 
Phil.  Mag.,  May. 

Scattered  Roentgen  Radiation. — C.  G.  Barkla. — A  note  on 
the  energy  of  scattered  Roentgen  radiation  with  special  refer¬ 
ence  to  a  recent  investigation  of  Crowther,  whose  results  the 
present  author  thinks  to  be  erroneous. — Phil  Mag.,  May. 

Heusler  Alloys. — D.  Owen. — The  author  gives  a  review  of 
the  various  physical  researches  made  in  recent  years  on  mag- 
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netic  bodies  composed  of  non-magnetic  elements. — Lond.  Elec¬ 
trician,  May  5. 

Electrochemistry  and  Batteries. 

Primary  Battery. — W.  R.  Cooper. — A  paper  read  before  the 
(British)  Institution  of  Electrical  Engineers  on  the  Benko 
primary  cell,  which  has  a  zinc  anode  and  uses  a  bichromate 
solution.  The  special  feature  is  the  method  of  preventing 
polarization  and  depends  essentially  on  the  idea  that  if  the 
layer  of  electrolyte  on  the  cathode  is  removed  as  fast  as 
polarization  sets  in  the  emf  will  be  maintained  constant.  The 
remedy  adopted  by  Mr.  Benko  is  to  use  a  carbon  electrode 
sufficiently  porous  to  allow  the  electrolyte  to  flow  through  it, 
thus  continually  providing  a  fresh  supply  to  the  surface  that 
is  tending  to  polarize.  By  so  doing  not  only  is  very  effective 
depolarization  obtained  (depending,  of  course,  upon  the  de¬ 
polarizing  qualities  of  the  solution  and  its  rate  of  flow),  but 
for  a  given  current  the  polarization  remains  quite  constant 
provided  the  cell  is  not  overloaded. — Lond.  Electrician,  May  19. 

Measuring  the  Phase  Difference  Betziven  Voltage  at  the 
Terminals  and  Induced  Voltage  of  Synchronous  Generators. — 
J.  Liska  and  O.-  Szii.as. — Goerges  and  Weidig,  as  well  as 
Van  fJyke,  have  described  optical  methods  for  measuring  the 
angle  of  displacement  between  the  rotors  of  two  synchronous 
machines  connected  in  i)arallel.  When  one  of  these  machines 
is  loaded  and  the  other  unloaded  and  both  are  two-pole 
machines,  the  measured  angle  in  space  equals  the  phase  differ¬ 
ence  in  time  between  the  voltage  P  at  terminals  and  the  emf  E 
induced  by  the  magnet  system.  The  present  authors  have  de¬ 
veloped  a  method  of  measuring  this  phase  difference  directly. 
This  can  best  be  done  by  means  of  the  dynamometer,  the  two 
systems  of  which  are  acted  upon  hy  the  two  vectors  of  known 
intensity  the  phase  difference  between  which  is  to  be  deter¬ 
mined.  Since  in  this  case  when  the  machine  is  loaded  the 
induced  emf  is  not  directly  available,  a  substitution  method  is 
necessary.  I'or  this  purpose  a  small  au.xiliary  two-pole  gen¬ 
erator  is  employed,  the  rating  of  which  needs  not  he  more  than 
10  watts.  This  au.xiliary  generator  is  coupled  by  means  of  a 
rack-and-pinion  gear  to  the  generator  under  test  so  that  the 
two  generators  have  the  same  frequency.  The  phase  difference 
between  the  voltage  of  the  auxiliary  generator  and  the  no-load 
voltage  E  of  the  generator  under  test  is  first  determined.  The 
latter  generator  is  then  loaded  and  the  phase  difference  is 
again  measured  between  the  two  voltages,  which  are  now  P 
and  the  same  voltage  E  as  before  of  the  auxiliary  machine. 
The  difference  of  the  two  angles  thus  determined  gives  the 
desired  phase  difference  between  P  and  E.  Since  the  dynam¬ 
ometer  reading  always  gives  the  cosine  of  the  angle  the  read¬ 
ings  are  most  exact  when  the  angle  is  near  90  deg.  The  two 
vectors  should,  therefore,  be  arranged  to  be  nearly  perpendicu¬ 
lar  to  each  other.  This  may  be  accomplished  by  a  displace¬ 
ment  of  the  coupling  of  the  two  machines  or  with  polyphase 
machines  by  using  another  phase.  The  arrangement  can  be 
simplified  if  the  auxiliary  two-pole  machine  has  a  stator  which 
can  be  displaced  and  for  which  the  angle  of  displacement  can 
be  measured.  At  no-load  the  stator  is  displaced  until  the 
dynamometer  reading  is  zero  so  that  the  two  voltage  vectors 
arc  perpendicular  to  each  other  and  the  position  of  the  stator 
is  noted  on  the  scale.  The  generator  under  test  is  then  loaded 
and  the  deflection  of  the  dynamometer  is  again  brought  to  zero 
by  displacing  the  stator  of  the  au.xiliary  machine.  The  scale 
difference  of  the  two  positions  of  the  stator  then  gives  directly 
the  desired  angle.  Results  of  tests  using  this  method  are  given. 
— Elck.  u.  Masch.  (Vienna),  April  16. 

Photometric  Attachment  for  Spectroscopes. — P.  G.  Nutting, 
— The  attachment  consists  of  two  reflecting  prisms  P,  and  P2, 
two  Glan-Thompson  nicol  prisms  .V,  and  .Vj  and  a  lens  ar¬ 
ranged  as  shown  in  Fig.  3.  The  whole  is  attached  to  the  slit 
of  any  spectroscope,  for  example,  one  of  the  Hilger  “wave¬ 
length”  type.  The  essential  feature  is  that  a  real  image  of  the 
photometric  surface  (the  common  surface  of  two  reflecting 
prisms)  is  thrown  on  the  slit  by  an  achromatic  lens  and  may 
thus  be  brought  into  the  plane  of  the  slit.  The  two  beams  of 


light  to  be  compared,  one  passing  through  and  the  other 
reflecting  from  the  photometric  surface,  are  brought  to  equal¬ 
ity  by  rotating  the  nicol  prism  V,.  The  photometric  surface 
is  alternately  silvered  and  clear,  the  silver  strips  being  0.25  mm 

i 

I 
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Fig.  3 — Diagram  of  Spectrophotometric  Instrument. 

wide  and  separated  by  clear  strips  equal  in  width  to  the  silver 
strips. — Bull,  Bur.  of  Standards,  May  15. 

High-Tension  Electrostatic  Wattmeter. — E.  Wilson. — .\n 
abstract  of  a  (British)  Physical  Society  paper.  When  using 
the  electrometer  as  a  wattmeter  it  is  necessary  (in  order  to 
secure  accuracy)  that  the  voltage  impressed  upon  the  quadrants 
shall  not  be  less  than  a  certain  minimum  depending  upon  the 
voltage  to  be  impressed  upon  the  moving  system.  When  the 
latter  voltage  is  of  the  order  10,000  the  quadrants  require  a 
voltage  larger  than  can  economically  be  provided  by  a  shunt. 
One  is  led,  therefore,  to  consider  intensifying  devices.  The 
“series”  or  “current”  transformer,  whose  secondary  winding  is 
closed  on  a  non-inductive  resistance,  can  be  used  to  give  fairly 
good  results,  but  it  is  not  accurate  at  all  frequencies  and  is 
dependent  upon  the  wave-form.  The  author’s  quadrature 
transformer  is  a  very  simple  piece  of  apparatus  which  can  be 
relied  upon  to  give  for  electrostatic  wattmeters  an  emf  that 
is  strictly  the  differential  of  the  current  in  the  primary  wind¬ 
ing.  When  so  used  it  is  necessary,  for  accuracy,  at  all  fre¬ 
quencies  and  on  all  wave-forms  that  the  integral  of  the  line 
voltage  shall  be  impressed  upon  the  moving  system,  although 
for  sine  curves  only  the  differential  need  be  impressed  instead 
of  the  integral.  The  best  device  to  impress  on  the  quadrants  a 
suitable  voltage  in  phase  with  the  currents  is  a  generator  with 
an  air-cored  magnetic  circuit.  The  line  current,  which  is 
passed  through  the  field  coil  of  the  generator,  produces  a 
magnetic  field  proportional  to  the  current.  The  armature  is 
driven  at  known  speed  in  this  field,  and  is  provided  with  a 
commutator  and  brushes.  The  brushes  when  set  accurately 
have  a  voltage  between  them  proportional  to  and  having  the 
same  wave-form  as  the  line  current.  Another  device  depend¬ 
ing  upon  the  charging  of  condensers  is  parallel  and  the  placing 
of  them  in  series  has  also  been  used  for  multiplying  a  small 
voltage  produced  by  the  passage  of  the  line  current  through 
a  low-resistance  shunt. — Lond.  Electrician,  May  19. 

Photometric  Units. — A.  P.  Trotter. — A  discussion  of  the 
nomenclature  of  primary  and  secondary  sources  of  light  with 
reference  to  the  recent  paper  of  Harrison. — Lond.  Electrician, 
May  19. 

Telegraphy,  Telephony  and  Signals. 

Automatic  Telephony. — W.  Aitken. — The  first  part  of  an 
illustrated  paper  read  before  the  (British)  Institution  of  Elec¬ 
trical  Engineers.  A  description  is  first  given  of  a  switchboard 
designed  by  the  author,  in  which  the  connection  is  made 
manually,  but  disconnection  is  automatic.  The  full-automatic 
telephone  system  of  the  Automatic  Electric  Company  is  next 
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described  in  detail.  A  comparison  is  finally  made  between  the 
features  of  automatic  and  manual  systems,  and  an  estimate  is 
made  of  the  comparative  cost  of  working. — Lond.  Electrician, 
May  19. 

Printing  Telegraphy. — D.  Murray. — A  paper  read  before  the 
(British)  Institution  of  Electrical  Engineers.  The  author  first 
discusses  the  field  for  printing  telegraphs.  Their  use  is  chiefly 
in  connection  with  land  lines  between  centers  of  population 
and  they  will  assist  materially  the  co-operation  betw’een  the 
telegraph  and  the  telephone.  He  next  gives  a  detailed  account 
of  the  difficulties  encountered  in  connection  with  the  develop¬ 
ment  and  practical  application  of  jirinting  telegraph,  and  finally 
describes  the  Murray  automatic  system  and  the  new  Murray 
multiplex  system. — Lond.  Electrician,  May  5. 

Miscellaneous. 

Freight  Transport  in  London. — .\.  \V.  Gattie. — A  paper 
read  before  the  Royal  Society  of  Arts  in  London  with  special 
reference  to  the  proposed  establishment  of  a  clearing  house 
for  sorting  and  distributing  all  kinds  of  freight  and  packages 
in  London. — Lond.  Electrician,  May  5. 


Book  Reviews. 

Ei.f.ktro.motorische  Antriere.  By  B.  Jacobi.  Munich  and  Ber¬ 
lin  :  R.  Oldenbourg.  341  pages,  172  illus.  Price.  8  marks. 
.\  textbook  for  the  use  of  the  engineer  and  non-motor- 


specialist,  describing  the  construction,  installation,  utilization  and 
maintenance  of  various  types  of  electric  motor.  The  book  lends 
itself  especially  to  the  use  of  engineers  who  desire  to  install 
electric  motors,  but  who  are  not  sufficiently  acquainted  with 
their  technics  to  know'  what  types  or  what  sizes  to  employ. 

The  main  sections  of  the  book  are  on  the  following  subjects : 
The  choice  of  the  type  of  supply;  the  choice  of  voltage;  the 
properties  and  capabilities  of  motors;  the  construction  of 
motors ;  starting  methods  and  apparatus ;  reversal  of  rotation ; 
the  braking  of  motors;  the  regulation  of  motor  speeds;  the 
maintenance  of  constant  motor  speeds;  double  motor  installa¬ 
tions;  the  delivery  of  power  from  motor  to  driven  machinery; 
examples  for  computation. 

The  lx)ok  is  written  clearly  and  in  simple  technical  language 
by  an  engineer  for  the  help  of  assistants  or  of  other  engineers. 

Das  Elektrische  Kabel.  By  Dr.  C.  Baur.  Second  edition. 

Berlin:  Julius  Springer.  398  pages,  91  illus. 

A  carefully  prepared  textbook  on  cables  for  direct  and  alter¬ 
nating  currents  as  used  in  power  transmission,  distribution  and 
telephony.  It  is  prepared  for  electrical  engineers  and  advanced 
students  of  electrotechnics.  The  book  is  divided  into  seven 
main  sections,  relating  respectively  to  fundamental  principles, 
cable  construction,  installation,  operation,  materials  used  in 
manufacture,  design  and  costs,  and  machinery  for  making 
cables.  The  treatment  is  thoroughly  practical  and  at  the  same 
time  the  engineering  mathematics  of  the  subject  is  clearly 
developed.  The  work  will  be  valued  by  all  operating  and  de¬ 
signing  engineers  connected  with  land  c.ablcs. 


New  Apparatus  and  Appliances 


SATISFACTORY  OPERATION  OF  CONEY  ISLAND 
GAS-ENGINE  FIRE  PUMPS. 

Misled  by  inaccurate  information,  the  Conz'ention  Daily  of 
the  National  Electric  Light  Association  of  May  30,  published 
by  courtesy  of  the  Electrical  World,  did  an  unintentional  injus¬ 
tice  to  the  gas-engine-driven  fire  pumps  at  Coney  Island  by 
stating  that  they  failed  to  work  at  the  Dreamland  fire  of  May 
27.  The  facts  arc  set  forth  in  the  following  correspondence 
between  Mr.  W.  E.  Dickey,  vice-president  of  the  Goulds  Manu¬ 
facturing  Company  and  manager  of  the  New  York  office  of 
that  company,  and  the  Department  of  Water  Supply,  Gas  and 
Electricity  of  the  City  of  New  York.  Lender  date  qf  May  29 
Mr.  Dickey  wrote  as  follows  to  Commissioner  Henry  S. 
Thompson : 

“We  take  the  liberty  of  writing  you  on  the  subject  of  the 
operation  of  the  power  pumps  in  the  Coney  Island  high-pres¬ 
sure  fire-service  pumping  station  during  the  fire  at  Dreamland 
early  Saturday  morning  last.  Almost  every  paper  published  in 
New  York  yesterday  morning  reported  a  conversation  with 
Fire  Chief  Lally  of  Brooklyn  to  the  effect  that  the  fire  could 
have  been  confined  to  closer  limits  if  it  had  not  been  for  the 
utter  failure  of  the  pumps  in  the  high-pressure  station  to 
operate.  Will  you  kindly  state  if  at  any  time  before,  during 
or  since  the  fire  any  trouble  was  experienced  in  the  operation 
of  any  of  the  pumps  installed  at  the  plant,  and  if,  in  your 
opinion,  the  cause  of  the  inability  of  the  pumps  to  keep  up  the 
pressure  was  caused  by  the  large  number  of  hose  connections 
attached  to  the  mains  requiring  a  great  deal  more  water  than 
the  station  was  capable  of  pumping?  By  answering  these 
questions  you  will  confer  a  great  favor  upon  us,  for  on 
account  of  the  criticism  of  Chief  Lally  a  reflection  is  thrown 
upon  the  pumps,  which  are  of  our  make  and  which  have  been 
in  constant  operation  for  nearly  seven  years  without  the  neces¬ 
sity  of  the  city  being  put  to  the  expense  of  one  cent  for  repairs 
in  all  that  time. 


“We  would  also  like  to  have  an  expression  from  you  on  the 
condition  of  the  pumps  at  this  time,  after  the  heavy  test  under 
w’hich  they  have  been  operating  for  the  past  forty-eight  hours. 
Would  it  not  appear  that  the  Fire  Department  was  not  aware 
of  the  limited  capacity  of  this  station,  viz.,  4500  gal.  per 
minute,  and  in  allowing  the  large  number  of  hose  connections 
to  be  attached  to  the  high-pressure  hydrants  was  in  itself  the 
chief  cause  for  complaint  on  the  part  of  Chief  Lally  for  lack 
of  pressure?  Taking  it  for  granted  that  a  3-in.  fire  hose  hav¬ 
ing  a  1 14  -in.  nozzle  can  handle  300  gal.  of  water  per  minute, 
the  station  can  only,  at  its  utmost,  provide  for  fifteen  fire 
streams;  and  is  it  not  a  fact  that  the  department  had  more  than 
thirty  hose  connections  attached  to  the  system? 

“By  answering  these  questions  you  will  set  at  rest  any  doubt 
that  may  have  arisen  on  the  part  of  the  public  in  general  on 
the  ability  of  our  pumps  to  stand  up  under  the  most  severe 
conditions,  and  will  materially  assist  us  in  maintaining  our 
reputation  as  the  largest  manufacturers  of  the  highest  type  of 
pumping  machinery  on  the  American  market,  which  fact  might 
be  questioned  from  the  interviews  with  Fire  Chief  Lally,  who 
is  apparently  not  acquainted  with  the  maximum  duty  that  the 
high-pressure  fire-service  pumping  station  at  Coney  Island  is 
capable  of  maintaining.  We  respectfully  ask  for  a  prompt 
reply.” 

To  this  letter  Mr.  J.  W.  F.  Bennett,  deputy  commissioner  of 
the  Department  of  Water  Supply,  Gas  and  Electricity,  sent  the 
following  answer  under  date  of  June  6: 

“In  reply  to  your  communication  to  Commissioner  Henry  S. 
Thompson  under  date  of  May  29,  1911,  I  have  pleasure  in 
stating  that  the  three  high-pressure  fire-service  gas-engine- 
driven  pumps  at  the  Coney  Island  station  worked  satisfac¬ 
torily  during  the  Dreamland  fire.  The  overdraft  on  the  pump 
necessarily  resulted  in  the  reduction  in  pressure  shown  on  the 
charts  and  mentioned  in  the  press.” 

To  this  may  be  added  the  statement  of  the  National  Meter 
Company,  maker  of  the  Nash  gas  engines,  which  are  the  ones 


used  in  the  Coney  Island  fire  service,  that  “Coney  Island,  with 
its  high-pressure  water  system  especially  designed  for  fire  pro¬ 
tection,  is  better  guarded  against  a  disaster  of  this  kind  than 
any  other  similar  resort  in  the  world.”  The  Electrical  World 
regrets  that  the  Convention  Daily  was  led  into  unintentional 
error  of  statement  by  what  now  appears  to  be  overloading  of 
the  plant  rather  than  any  defect  in  the  plant  itself. 


SOLDER  IN  PASTE  FORM 


\  solder  arranged  in  such  a  form  and  having  such  character¬ 
istics  as  to  render  it  particularly  well  adapted  for  use  by  elec¬ 
tric  wiremen  bas  been  placed  on  tbe  market  by  the  II.  \V.  Johns- 
Manville  Company,  loo  William  Street,  New  York.  The  solder 
is  in  the  form  of  paste  in  a  collapsible  tube  and  can  be  applied 
by  placing  the  desired  amount  on  any  clean  metallic  surface  and 
heating  it  with  a  match,  candle  or  torch. 


AUTOMATIC  SECTION  INSULATOR 


.\utomatic  section  insulators  are  inserted  at  points  where 
it  is  desirable  to  energize  a  section  of  trolley  wire  when  the 
trolley  passes  onto  it  and  to  de-energize  it  when  the  trolley 
passes  off.  They  are  widely  used  in  mining  installations  and 
are  so  constructed  that  a  mining  locomotive  in  entering  a  sec¬ 
tion  will  throw  the  switch  of  the  insulator  and  energize  the 


LUMINOUS  MAGNETITE-ARC  HEAD-LAMPS, 


The  new  arc  head-lamps  developed  by  the  General  Electric 
Company  employ  to  advantage  the  characteristics  of  the  luminous 
magnetite  arc  for  electric-railway  service  demanding  high 
speeds  and  heavy  cars  for  maintaining  satisfactory  schedules 
over  long  suburban  and  interurban  electric  railroads. 

'I'he  head-lamps  are  made  in  eight  styles — six  for  suburban 
and  interurban  cars  and  two  for  mine  service.  All  of  them 
operate  on  the  same  principle  and  differ  only  in  details  of  con¬ 
struction  and  in  the  equipment  for  adapting  them  to  the  dif¬ 
ferent  classes  of  service. 

The  mechanism  is  of  the  non-regulating  type,  the  arrange¬ 
ment  and  characteristics  of  the  electrodes  maintaining  an  arc 
of  fixed  length  at  the  focus  of  the  reflector.  The  positive  elec¬ 
trode  consists  of  a  stationary  copper  forging  sheathed  with  a 
non-oxidizable  metal.  It  has  a  life  of  from  2000  hours  to  3000 
hours.  The  negative  electrode  consists  of  a  tube  of  welded 
steel  tilled  with  the  mixture  of  iron  oxide  and  other  suitable 
ingredients  for  forming  the  luminous  arc.  The  negative  elec¬ 
trode  has  a  life  of  from  sixty  hours  to  eighty  hours.  'I'he  slow 
rate  of  electrf)de  consumption  renders  it  unnecessary  for  the 
motorman  to  make  any  adjustments  during  regular  working 
intervals.  Furthermore,  one  of  the  most  advantageous  charac¬ 
teristics  of  the  magnetite  arc  is  its  low  luminosity  when  operat¬ 
ing  under  reversed  polarity,  and  this  feature  has  been  utilized 
for  dimming  or  modifying  the  glare  of  the  head-lamps  when 
operating  within  the  limits  of  cities,  towns  and  other  populous 
districts.  Its  application  enables  the  motorman  to  obtain  either 
full  or  reduced  illumination  at  will  by  the  simple  operation  of 
throwing  a  switch. 

The  head-lamps  suitable  for  suburban  cars,  which  usually 


-Side  View  of  Insulator. 


section.  In  returning,  the  trolley  of  the  locomotive  throws  the 
switch  in  the  opposite  direction  and  renders  dead  the  section 
controlled. 

In  construction  the  Westinghouse  automatic  section  insula¬ 
tor,  shown  herewith,  is  similar  to  that  company’s  ordinary  sec¬ 
tion  insulator  except  that  a  circuit  opening-and-closing  arrange¬ 
ment  is  incori)orated  in  the  automatic  type.  Side  bars  of 
impregnated  hickory  take  the  tensile  stress  due  to  the  trolley 
wires.  All  metal  parts  are  either  of  sherardized  malleable  iron 
(  r  of  a  bronze  composition.  A  wedge  of  the  type  that  has 
given  excellent  service  on  standard  trolley  frogs  is  used  to 
secure  the  trolley  wire  in  each  approach.  Supplementing  the 
wedge  an  internally  threaded  chuck  is  provided.  This,  when 
tapi)ed  into  its  tapered  hole,  firmly  grips  the  wire. 

Opening  and  closing  of  the  circuit  is  effected  by  a  switch 
blade  mounted  on  a  rocker.  In  one  position  of  the  rocker  the 
blade  makes  connection  with  spring  contactors  and  in  the 
other  position  contact  is  not  made,  while  the  action  of  the 
si)ring  prevents  the  rocker  from  remaining  in  an  intermediate 
position. 

Electricity  is  fed  to  the  rocker  switch-blade  through  a 
heavy,  flexible,  woven-copper  bond  which  is  securely  con¬ 
nected  at  each  of  its  ends.  When  the  trolley  wheel  is  inbound 
no  arc  can  be  drawn  across  tbe  knife  switch  and  contact 
because  their  connection  is  completed  before  the  trolley  wheel 


Magnetite- Arc  Head-Lamp, 


leaves  the  rocker,  which  is  always  energized.  In  returning  the 
trolley  does  not  open  the  branch  line  until  the  wheel  has 
passed  onto  the  rocker. 

As  the  automatic  section  insulator  is  used  most  frequently 
in  mines,  it  is  arranged  for  suspension  from  roof  timbers. 
Four  suspension  angles  are  provided  on  the  insulator,  each  of 
which  is  drilled  for  a  lag  screw.  Any  size  of  trolley  wire  can 
be  used,  but  its  size  and  section  must  be  specified  when  the 
insulator  is  ordered. 


operate  on  tracks  having  numerous  curves  and  many  inter¬ 
secting  roadways,  are  designed  to  give  w'ide-angle  illumination. 
They  are  equipped  with  parabolic  metal  reflectors  and  furnish 
a  broad  fan  of  light  extending  directly  from  the  head  of  the 
car  to  a  distance  of  from  1200  ft.  to  1500  ft.  up  the  track. 
The  lateral  illumination  extends  to  about  50  ft.  on  each  side, 
thereby  enabling  the  motorman  to  see,  to  some  extent,  around 
curves  and  to  detect  the  presence  of  persons  or  vehicles  ap¬ 
proaching  at  right  angles  to  the  track.  These  head-lamps  are 
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arranged  for  in-town  dimming  either  by  reversed  polarity  or 
by  means  of  auxiliary  incandescent  lamps,  the  latter  method 
being  preferred  by  some  companies. 

The  styles  suitable  for  rapid  suburban  and  interurban  cars 
are  equipped  with  mangin  mirrors  or  with  semaphore  lenses 
and  spherical  mirrors  which  serve  to  project  a  beam  of  paral¬ 
lel  rays  to  a  distance  of  about  2000  ft.  ahead  of  the  car.  Since 
an  interurban  train  traveling  at  60  miles  an  hour  can  be  stopped 
with  good  braking  w’ithin  a  distance  of  1750  ft.  these  head¬ 
lamps  afford  an  ample  factor  of  safety. 

For  the  usual  service  the  lamps  are  designed  to  operate  on  a 
nominal  550-volt  railway  circuit,  with  80  volts  at  the  arc  and  a 
current  of  4  amp.  The  difference  between  the  line  and  arc 
potentials  may  be  controlled  by  suitable  resistances  or  by  in¬ 
candescent  lamps,  the  latter  being  utilized  to  light  the  interior 
of  the  cars.  Different  combinations  of  incandescent  lamps  can 
be  used  to  build  up  the  necessary  resistance.  A  very  satisfac¬ 
tory  combination  is  a  group  of  sixteen  32-cp,  iio-volt  lamps  of 
four  series  of  four  lamps  each,  connected  in  multiple.  If  neces¬ 
sary  the  number  of  lamps  can  be  readily  increased  by  using 
eight  series  of  four  lamps  each.  If  it  is  desirable  to  keep  these 
incandescctit  lamps  lighted  whenever  the  head-lamp  is  not  being 
used  or  when  it  is  being  transferred  from  one  end  of  the  car 
to  the  other,  a  substitutional  resistance  connected  to  a  pair  of 
two-way  switches,  one  at  each  end  of  the  car,  can  be  employed, 
thus  permitting  the  head-lamp  to  be  turned  on  or  off  without 
interfering  with  the  interior  lighting  of  the  car. 


ELECTRIC  FORGE  BLOWER. 

In  coni|)arison  with  the  hand  blower  or  bellows  the  electric 
blower  saves  space :  it  is  started  and  stopped  by  a  switch, 
which  can  be  located  wherever  it  will  be  handy  to  reach  from 
the  forge  or  anvil ;  the  blast  itroduced  is  strong  and  positive, 
and  the  fire  builds  up  more  rapidly  than  with  a  bellows  or  hand 
blower.  More  can  be  done  in  the  same  time,  as  it  requires  no 
attention ;  while  the  iron  is  heating  other  work  can  be  prepared 
or  finished. 

.\  later  development  in  electric  forge  blowers  is  illustrated 
herewith.  The  blower  is  built  in  three  sizes,  6.5  in.,  9.5  in.  and 
12.5  in.  in  diameter,  the  largest  one  being  capable  of  caring  for 
five  fires.  The  smaller  size,  suitable  for  a  single-light  fire, 
uses  less  than  half  the  power  consumed  by  an  ordinary  i6-cp 
electric  lamp.  I'lie  larger  sizes  are  relatively  of  equal  effi¬ 
ciency. 

Comparing  these  blowers  with  a  hand  blower  or  bellows,  it 
will  be  noted  that  there  are  no  belts,  no  levers,  no  gears,  no 
pulleys,  no  cranks,  no  springs.  The  ‘Sirocco"  patented  wheel 


Figs.  1,  2  and  3 — Three  Sizes  of  Elowers  for  Lamp-Socket  Attach¬ 
ment. 

being  set-screwed  to  the  motor  shaft,  there  are  only  two  bear¬ 
ings  on  the  entire  machine. 

Among  the  advantages  claimed  for  these  blowers  are  high 
mechanical  efficiency,  hence  small  power  consumption ;  quiet 
running;  large  volume  of  air  at  ample  pressure  to  overcome 
resistance  of  tuyere  and  fire;  hot  fires  because  of  perfect  com¬ 
bustion  of  fuel  in  fire  bed ;  smooth  operation  due  to  extremely 
small  diameter  of  runner.  These  blowers  are  manufactured  by 
the  .\merican  Blower  Company,  of  Detroit,  Mich. 


RING-STONE  METER  BEARING. 


In  the  watt-hour  meter  bearing  shown  herewith  use  is  made 
of  a  type  of  construction  long  used  in  high-grade  watches,  but 
only  recently  introduced  in  meters.  The  steel  pivot  of  the 
meter  slips  friction  tight  into  the  lower  end  of  a  split-brass 
shaft.  When  one  end  of  the  steel  pivot  has  become  worn  or 
injured  it  can  easily  be  withdrawn  and  reversed,  and  when 
pushed  in  there  is  an  entirely  new  pivot  on  the  other  end.  This 
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Ring-Stone  Bearing  Construction. 

pivot  centers  in  a  sapphire  ring  stone  and  end  stone  of  the  same 
construction  as  used  in  watch  bearings.  .\ny  dust  or  foreign 
material  collecting  near  the  pivot  by  the  rotative  action  of  the 
pivot  is  carried  to  the  side  and  away  from  the  center  of  the 
flat  jewel. 

It  has  long  been  known  that  in  induction-meter  operation 
there  is  a  continual  vibration  of  the  moving  element  caused  by 
the  shunt  field.  This  vibration  tends  to  pull  the  armature  side- 
wise  and  lift  the  pivot  up  against  the  curved  surface  of  the 
jewel  cup  at  each  vibration.  In  the  instant  following  this  lift¬ 
ing  the  pivot  tends  to  drop  back  to  the  center  of  the  cup,  thus 
setting  up  a  continuous  pounding  or  drilling  on  the  lower  jewel, 
which  eventually  impairs  or  destroys  its  bearing  surface.  With 
the  ring  and  end-stone  bearing  it  is  impossible  for  the  entire 
moving  system  to  be  lifted  bodily  off  the  end  stone,  so  that, 
while  side  play  exists  in  the  moving  systems,  the  ring  jewel  and 
end  stone  prevent  the  pounding  or  drilling  effect.  \  feature 
inherent  to  the  ring  and  end-stone  bearing  is  that  the  slight  and 
necessary  clearance  between  the  shaft  and  ring  jewel  allows 
some  play  of  the  lower  pivot  on  the  end  stone.  This  distributes 
the  wear  instead  of  concentrating  and  intensifying  it  at  one 
point. 

When  combined  with  an  electrical  measuring  system  having 
a  high  ratio  of  torque  to  weight,  the  bearing  system  here  de¬ 
scribed  permits  the  construction  of  a  meter  having  a  high  ratio 
of  torque  to  friction  and  a  great  life  with  accuracy.  This 
means  minimum  maintenance  charges  against  the  meter  depart¬ 
ment.  This  type  of  bearing  is  used  in  meters  built  by  the 
Sangamo  Electric  Company,  Springfield,  Ill. 
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Industrial  and  Commercial  News 


The  Week  iif  Trade. 

USIXESS  continues  to  advance  gradually  in  volume,  ac¬ 
companied  by  an  improvement  in  tone.  The  prevalence  of 
summer  weather  and  reduction  in  prices  are  stimulating 
sales  in  retail  lines,  while  a  similar  awakening  is  reported  in 
other  branches  of  trade.  Increases  of  8  per  cent  in  bank  clear¬ 
ings  during  the  week  and  larger  loans  made  by  the  banks 
throughout  the  country  are  signs  of  the  better  feeling  reported 
at  the  various  centers.  The  iron  and  steel  trades  showed  a 
minor  improvement  during  the  week,  with  fresh  buying  of 
merchant  steel  and  a  gain  in  the  sales  of  pig  iron,  but  these 
industries  are,  on  the  whole,  in  a  quiet  condition  with  little 
response  given  to  the  reductions  in  prices  made  a  few  weeks 
ago  and  little  expected  until  after  the  steel  and  coke  hearings 
in  Washington  are  closed.  A  few  fair  orders  for  rails  have 
been  received,  with  the  roads  purchasing  rolling  stock  only  in 
small  lots.  Building  lines  are  moderately  active,  but  May  fig¬ 
ures  are  some  4  per  cent  under  those  for  April.  The  crop  situa¬ 
tion  is  most  favorable,  and  the  monthly  crop  report  issued  by 
the  Department  of  Agriculture  was  one  of  the  most  encourag¬ 
ing  features  of  the  week.  In  spite  of  curtailment  of  the  win¬ 
ter-wheat  crop,  amounting  to  10,000,000  bu.,  due  to  the  long 
period  of  dryness  during  the  month  of  May,  the  government 
report  estimates  that  the  ultimate  figures  for  this  season  will 
be  close  to  479,900,000  bu.,  a  total  surpassed  only  by  the  crop 
in  1906.  With  the  probability  that  the  estimates  of  the  early 
part  of  the  year  will  be  fulfilled  the  result  upon  the  business  of 
the  country  has  been  of  a  most  helpful  nature,  both  in  domestic 
and  foreign  trade,  in  assisting  the  extension  of  credit  abroad 
and  in  curtailing  the  tendency  to  withhold  action  for  the  present 
in  domestic  trade.  Collections  are  reported  slightly  better  in 
some  sections  of  the  country.  Business  failures  for  the  week 
ended  June  8,  as  reported  by  Bradstreei’s,  were  232.  as  com¬ 
pared  with  168  for  last  week,  189  for  the  same  week  in  1910, 
197  in  1909,  253  in  1908  and  161  in  1907. 

The  Copper  Market. 

RODCCTIOX  for  the  month  of  May,  as  given  by  the 
report  of  the  Copper  Producers’  Association,  was  126,- 
962.544  lb.  and  deliveries  were  nearly  126,522.520  lb.,  the 
largest  reported  for  any  month  this  year.  Domestic  deliveries 
were  given  rs  64.543,936  lb.,  and  exports  as  61.978,557  lb.,  the 
latter  being  slightly  under  the  showing  for  the  month  of  April. 
While  production  increased  8,977.000  lb.,  the  deliveries  show 
the  remarkable  increase  of  12.100,000  lb.  over  the  April  fig¬ 
ures,  making  the  net  addition  to  stocks  on  hand  only  440,024  lb. 
The  wide  difference  in  the  deliveries  of  April  and  May  is  a 
matter  of  extensive  comment  throughout  the  trade,  and  is 
thought  by  many  to  be  due  possibly  to  the  including  of  deliv¬ 
eries  on  contracts  made  a  few  months  ago  for  May  shipment. 
The  report  shows  little  net  improvement  in  the  situation,  and 
the  fact  is  still  evident  that  production  continues  greatly  in 

Settling 

Standard  Copper.  Bid.  Asked.  Price. 

Spot  .  11.90  12.10  .... . 

Tunc  .  11.90  12.10  12.00 

July  .  11.90  12.10  12.00 

August  .  11.90  12.10  12.00 

September  .  11.90  12.10  12.00 

The  London  market.  Tune  12,  was  as  follows:  Noon.  Closing. 

f  s  d  £  s  d 

Standard  copper,  spot .  55  17  6  56  8  9 

Standard  copper,  futures .  56  0  0  56  11  3 

Kxtreme  fluctuations  for  this  year: 

Highest.  I.owest. 

Standard  .  12.30c  11.57*/2C 

London,  spot . £56  15  0  £53  7  6 

London,  futures .  57  12  6  54  0  0 

Best  selected .  60  5  0  57  5  0 

excess  of  consumption.  There  have  been  but  few  price  changes 
during  the  week  and  the  market  has  exhibited  a  firm  tone 
throughout.  Inquiries  are  reported  in  fair  volume,  but  selling 
has  not  been  active,  due  largely  to  the  majority  of  producers 
holding  out  for  izYz  cents.  Some  small  sales  of  electrolytic 
are  said  to  have  been  made  at  I2j^  cents,  while  lake  copper  has 
been  offered  at  the  same  price  as  electrolytic,  finding  few  pur¬ 
chasers.  Stocks  in  consuming  quarters  are  thought  to  be  in 
need  of  replenishment,  but  there  is  only  a  small  amount  of  cop¬ 


per  being  taken  at  this  time.  Foreign  demand,  while  moderate, 
continues  to  be  the  sustaining  element  of  the  present  market 
Exports  for  the  month,  including  June  I2,  total  10,273  tons. 
With  the  report  that  a  major  proportion  of  sales  call  for  June 
delivery,  and  with  exports  at  the  rate  of  60,000,000  lb.  for  the 
month,  many  in  the  trade  are  inclined  to  believe  that  the  June 
statement  will  show  a  larger  reduction  in  surplus  stocks  than 
was  reported  for  May.  The  daily  call  on  the  Metal  Exchange, 
June  12,  quoted  copper  as  per  the  accompanying  table. 


Industrial  and  Commercial  Motes. 

Foreign  Trade  Notes  and  Opportunities. — report  by  the 
Bureau  of  Manufactures,  Washington,  D.  C.,  discussing  indus¬ 
trial  activity  in  Japan,  states  that  the  following  orders  for 
power-station  equipment  have  been  secured  in  that  country  by 
American  companies  during  a  period  covering  approximately 
ninety  days :  Tokyo  Railway  Company,  two  8oo-kw  Curtis 
turbo-generator  units ;  Kobe  Electric  Light  Company,  two  3000- 
kw  Curtis  turbo-generator  units ;  this  company  has  approxi¬ 
mately  4000  kw  in  operation ;  Hakata  Electric  Light  Company, 
of  the  city  of  Hakata,  in  Kiushiu,  one  1500-kw  Curtis  turbo¬ 
generator  unit,  which  will  complete  a  generating  station  of 
approximately  4000  kw;  Matsumoto  Electric  Light  Company,  of 
the  city  of  Matsumoto,  one  625-kw  waterwheel  type  generator 
as  an  addition  to  its  existing  plant;  the  Kyoto  Electric  Traction 
Company  has  placed  some  very  substantial  orders  for  railway 
motor  equipments  as  an  extension  to  its  existing  lines  in  the 
city  of  Kyoto;  the  Xikkau  Gas  &  Electric  Company,  which 
owns  the  electric-light  and  railway  companies  of  Seoul,  Korea, 
has  placed  orders  for  a  looo-kw  Curtis  turbo-generator  plant ; 
the  Osaka  Municipal  Railway  Company  has  placed  an  order  for 
sixty  standard  railway  motors.  British  concern  representing 
the  Parsons  type  of  turbine  has  received  an  order  from  the 
Keihau  Electric  Company  for  a  .jooo-kw  plant.  The  equipment 
for  electrifying  the  government  railway  between  Yokohama  and 
Tokyo  for  passenger  service  and  a  500-kw  turbine  plant  for 
the  Asashi  Electric  Railway  Company  will  be  furnished  by 
British  interests.  The  report  states  further  that  the  American, 
German,  British  and  other  manufacturers  are  represented 
throughout  Japan  by  high-class  business  agents.  Experts  are 
utilized  and  every  possible  prospect  for  new  business  is  thor¬ 
oughly  investigated.  The  field  is  fully  covered  by  expert  sales¬ 
men,  so  that  those  who  are  desirous  of  obtaining  business 
through  ordinary  mail  channels  find  little  encouragement. 
Among  opportunities  for  sales  of  electrical  equipment  the 
bureau  mentions,  under  Schedule  Xo.  6856,  “Electric  Locomo¬ 
tives  and  Supplies”:  A  report  from  an  .\merican  consular  offi¬ 
cer  in  the  Far  East  states  that  the  contract  for  electric  locomo¬ 
tives  to  be  used  on  the  main  line  of  a  government  electric  rail¬ 
way  between  points  in  that  region  will  be  placed  during  the  next 
few  months.  This  will  be  the  first  move  toward  a  more  ex¬ 
tended  utilization  of  electricity  on  the  general  railway  service 
in  the  country  in  question.  Some  of  the  preliminary  orders  in 
connection  w’ith  this  important  improvement  have  been  placed, 
according  to  the  reports  of  Americans  concerned,  with  British 
concerns,  and  in  one  instance  without  competitive  bidding.” 
Schedule  Xo.  6850  outlines  the  prospects  for  the  sale  of  small 
electrical  appliances,  such  as  heaters  for  table  use,  irons,  bed 
warmers,  transformers  for  electric-bell  service,  etc.  A  busi¬ 
ness  house  abroad  has  issued  a  number  of  circular  letters  de¬ 
scribing  the  above  appliances  and  has  received  a  number  of 
inquiries  for  further  information.  \  vacuum  cleaner  of  Ameri¬ 
can  make  is  being  sold,  but  the  price  is  said  to  be  too  high  for 
the  general  public,  and  it  would  be  well  for  firms  manufactur¬ 
ing  a  machine  to  cost  about  $65  to  correspond  with  this  house. 
Details  can  be  obtained  by  applying  for  the  schedules  named. 

Railway  Motors  for  Kansas  City. — The  Metropolitan 
Street  Railway  Company  of  Kansas  City,  Mo.,  has  just  placed 
an  order  with  the  Westinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh,  Pa.,  for  twenty-five  quadruple  equip¬ 
ments  of  Xo.  306  motors,  with  K-35  control.  The  nominal  rat¬ 
ing  of  the  No.  306  motor  is  50  hp  at  500  volts  and  60  hp  at  600 
volts,  corresponding  to  currents  of  89  and  87  amp  respectively. 
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The  Allied  Machinery  Company  of  America. — The  Allied 
Machinery  Company  of  America,  the  formation  of  which  was 
recently  noted  in  these  columns,  has  been  incorporated  with  a 
capital  of  $200,000,  and  the  following  officers  have  been 
elected :  President,  Samuel  McRoberts,  vice-president  of  the 
National  City  Bank ;  vice-president  and  general  manager. 
Captain  Godfrey  L.  Carden ;  treasurer,  Thomas  A.  Reynolds, 
assistant  cashier  National  City  Bank;  secretary,  H.  C.  New- 
land.  The  directors  of  the  company  are :  F.  A.  Vanderlip, 
president  of  the  National  City  Bank;  J.  E.  Gardin,  Samuel  Mc¬ 
Roberts  and  J.  T.  Talbert,  vice-presidents  of  the  National  City 
Bank;  Thomas  A.  Reynolds,  assistant  cashier  of  the  National 
City  Bank ;  Captain  Godfrey  L.  Carden  and  H.  C.  Newland. 
Mr.  Newland  has  been  associated  in  a  secretarial  capacity  with 
President  \’anderlip.  Mr.  C.  N.  Thorn,  appointed  assistant 
manager,  was  for  twelve  years  assistant  manager  of  the  ma¬ 
chinery  department  of  Manning,  Maxwell  &  Moore. 

The  home  office  of  the  company  has  been  established  at 
55  Wall  Street,  New  York  City,  under  direction  of  Mr. 
Thorn,  and  will  handle  the  placing  of  orders  and  general  work, 
riie  sale  of  machine  tools,  contractors’  supplies  and  agri¬ 
cultural  implements  will  be  promoted  at  the  outset,  and  the 
development  of  other  lines  will  be  instituted  in  the  future. 
It  is  understood  that  the  function  of  the  National  City  Bank 
of  New  York  in  the  affairs  of  the  company  is  to  investigate  the 
standing  of  prospective  customers  and  finance  such  loans  to 
foreign  purchasers  as  may  be  necessary  in  order  for  the 
.American  concerns  to  secure  their  business.  Many  foreign 
banks  are  closely  associated  with  machinery  houses  abroad, 
and  extend  credit  to  purchasers  to  a  degree  not  yet  granted  by 
.American  concerns.  Interests  associated  with  the  Allied  Ma¬ 
chinery  Company  state  that  .American  houses  can  secure  a 
large  share  of  machinery  business  abroad  by  giving  liberal 
terms  of  payment,  and  that  the  .Allied  company  will  endeavor 
to  do  this  with  the  aid  of  the  National  City  Bank.  .As  previous¬ 
ly  stated  in  these  columns.  Captain  Godfrey  L.  Carden  and  Mr. 
Samuel  McRoberts,  of  the  .Allied  company,  are  now  abroad 
arranging  for  representation  in  the  large  cities  on  the  other 
side.  .Agencies,  when  established  there,  will  co-operate  with 
branches  of  the  National  City  Bank  in  arranging  terms  of 
payment  with  purchasers  of  machinery  sold  through  the  .Allied 
Machinery  Company. 

.Among  the  machinery  concerns  that  will  be  represented 
abroad  by  the  .Allied  Machinery  Company  are  the  following : 
Bullard  Machine  Tool  Company,  Bridgeport,  Conn.,  boring  ma¬ 
chines ;  W(KKlward-Powcll  Planer  Corupany,  Worcester,  Mass.; 
F.  E.  Reed  Company,  Worcester,  Mass.,  lathes ;  Kearney  & 
Trecker,  Milwaukee,  milling  machines;  J.  E.  Snyder  &  Son, 
Worcester,  Mass.,  drills;  Henry  &  Wright,  Hartford,  Conn., 
high-speed  drills ;  P'oote,  Bert  &  Company,  Cleveland.  Ohio, 
multiple-spindle  drills;  Gleason  Works,  Rochester.  N.  A’.,  gear 
planers;  Robertson  Manufacturing  Company,  Buffalo,  N.  A’., 
hacksaws;  E.  I).  Flather  Alanufacturing  Company,  Nashua, 
N.  H.,  automatic  gear-cutting  machinery;  Whitcomb,  Blaisdell 
Machine  Tool  Company.  Worcester.  Mass.,  planers,  lathes; 
Becker  Milling  Machine  Company.  Hyde  Park,  Alass.,  vertical 
milling  machines :  and  Flather  &  Company,  Tnc..  Nashua.  N.  H.. 
shapers  and  planers. 

Fort  Wayne  Electric  Works. — .A  brief  note  in  these 
columns  in  the  issue  of  June  8  relating  to  the  merging  of  the 
Fort  Wayne  Electric  Works  with  the  General  Electric  Com¬ 
pany  failed  to  represent  fully  the  principal  details  of  the 
merger.  .According  to  its  terms  the  business  will  be  conducted 
under  the  name  of  Fort  Wayne  Electric  Works  of  General  Elec¬ 
tric  Company.  The  same  lines  of  apparatus  and  supplies  will 
continue  to  be  manufactured  and  sold  under  the  immediate  di¬ 
rection  of  the  same  individuals  as  heretofore,  with  Mr.  F.  S. 
Hunting  in  responsible  charge  as  general  manager.  .All  cor- 
res|»ondence  will  be  with  the  Fort  Wayne  Electric  Works  at 
the  same  addresses  as  in  the  past ;  bills  and  statements  will  be 
rendered  from  Ft.  Wayne.  Ind.,  and  all  remittances  made  to 
Fort  Wayne  Fllcctric  Works,  Ft.  Wayne.  Tnd.  .All  outstanding 
contracts  and  other  obligations  of  the  Fort  Wayne  Electric 
Works  will  be  carried  out  by  the  new  organization,  and  all 
offices  will  be  continued  as  heretofore. 

Goulds  Company’s  Factory  Additions. — The  Goulds  Man¬ 
ufacturing  Company,  of  Seneca  Falls,  N.  A’^.,  is  about  to  build 
four  large  additions  to  the  No.  2  Plant,  in  which  will  be  housed 
the  part  of  the  works  known  as  the  No.  i  Plant.  A  one-story 
storage  building,  for  rough  castings,  is  completed.  This  build¬ 


ing  is  240  ft.  x6o  ft.  and  of  mill  construction.  Two  machine 
shops,  300x100  ft.,  will  parallel  the  storage  building.  They 
will  be  of  steel-frame  and  brick  construction  and  about  70  per 
cent  of  the  wall  surfaces  will  be  glass.  South  of  the  tw'O  ma¬ 
chine  shops  a  four-story  warehouse,  240  x  60  ft.,  will  be  built. 
These  will  be  of  reinforced  concrete,  and  on  the  south  side 
there  will  be  a  loading  platform.  All  new  buildings  will  be 
lighted  w'ith  tungsten  clusters  and  will  be  heated  and  ventilated 
by  the  hot-blast  system.  All  the  equipment  of  the  machine 
shops  will  be  motor-driven.  The  buildings  will  be  ready  for 
use  by  Nov.  i. 

Washington  Engineering  &  Securities  Company. — The 
Portland  Power  &  Light  Company,  which  owns  and  operates 
about  90  public  utilities  in  the  Pacific  Northwest,  is  extending 
its  system  toward  Portland.  Through  the  Electric  Bond  & 
Share  Company,  of  New  A’ork,  it  has  recently  organized  and 
incorporated  the  Washington  Engineering  &  Securities  Com¬ 
pany,  with  headquarters  at  Vancouver,  Wash.  The  latter 
company  is  capitalized  at  $3,500,000,  and  its  charter  permits 
it  to  operate  all  forms  of  industrial  plants,  to  engage  in  the 
distribution  of  energy  for  light  and  motor  service,  and  operate 
transportation  lines.  This  is  the  first  move  that  this  syndicate 
has  made  toward  obtaining  a  foothold  in  the  immediate  vicinity 
of  Portland.  E.  M.  Scanlon,  James  P.  Stapleton,  of  Portland, 
and  E.  M.  Summerson,  L.  W.  Osborne,  G.  J.  .Anderson  and 
O.  R.  McMahon,  New'  York  City,  are  mentioned  as  directors 
in  this  new'  enterprise. 

Pennsylvania  Electrification. — The  special  committee  which 
has  been  working  on  the  rearrangement  of  the  passenger  serv¬ 
ice  facilities  of  the  Broad  Street  station  of  the  Pennsylvania 
Railroad  and  the  immediate  vicinity,  as  mentioned  in  the 
Electrical  World,  May  25,  has  come  to  an  agreement.  It  is 
understood  that  an  expenditure  of  from  $20,000,000  to  $25,000,- 
000  will  be  made  in  this  connection.  One  of  the  main  features 
of  the  plan  is  the  electrification  of  all  the  suburban  lines  of  the 
Pennsylvania  service,  and  of  the  Broad  Street  station,  the 
cost  of  w'hich  is  estimated  at  $14,000,000.  The  plan  also  pro¬ 
vides  for  the  complete  separation  of  local  and  through  pas¬ 
senger  traffic.  The  suburban  business  will  be  handled  at  the 
Broad  Street  station,  while  the  through  trains  will  be  taken 
care  of  at  West  Philadelphia,  where  it  is  proposed  to  erect  a 
new'  passenger  station. 

General  Electric  Sales. — The  Delaw'are  &  Hudson  Rail¬ 
road  Company  has  ordered  the  following  equipment  from  the 
General  Electric  Company  for  use  in  its  Mechanicsville  sub¬ 
station  ;  One  8000-kw,  2300-volt  turbo-generator,  one  loo-kw, 
125-volt  turlK)-exciter,  and  four  2500-kva  step-up  transform¬ 
ers.  .Among  recent  orders  for  traction  equipment  received  by 
the  General  Electric  Company  is  that  of  the  Syracuse  Rapid 
Transit  Railway  Company,  calling  for  twelve  quadruple  equip¬ 
ments;  also  that  of  the  Erie  &  Suburban  Railway,  Electric 
Light  &  Power  Company  for  twenty  double  equipments.  The 
New  York  &  North  Shore  Railway  Company  has  purchased 
four  quadruple  equipments  with  air  brakes. 

Orders  for  Taylor  Stokers. — The  follow'ing  electric  light 
and  railway  companies  have  just  purchased  an  aggregate  of 
22,700  bp  in  Taylor  stokers  from  the  manufacturer,  the  Ameri¬ 
can  Ship  Windlass  Company,  Providence.  R.  I.:  Havana  Elec¬ 
tric  Railway  Company,  Havana,  Cuba,  2000  hp;  Dayton  Citi¬ 
zens’  Electric  Light  Company,  Dayton,  Ohio,  tw'o  stokers, 
2400  hp;  New  A’^ork,  New'  Haven  &  Hartford  Railroad  Com¬ 
pany,  Cos  Cob  pow'er  station,  7500  hp ;  Northern  Ohio  Trac¬ 
tion  Company,  Akron,  Ohio,  6000  hp,  and  Philadelphia  Electric 
Company,  Christian  Street  station,  4800  hp. 

Lehigh  Valley  Telephone  Yard  Dispatching  Circuits. — To 
expedite  the  work  of  handling  trains  in  and  about  its  Jersey 
City  yards,  the  Lehigh  Valley  railroad  has  applied  to  terminal 
operation  the  methods  already  employed  in  dispatching  sched¬ 
uled  trains.  Western  Electric  selectors  and  telephones,  with 
which  the  rest  of  the  Lehigh  Valley’s  dispatching  system  has 
been  e(|uipped,  are  being  used.  It  is  believed  that  the  Lehigh 
A’^alley  is  the  first  railroad  in  the  East  to  apply  telephone  train 
dispatching  methods  to  direct  car  movement  in  a  local  yard. 

Otis  Elevator  Company  to  Move  Plant. — In  keeping  with 
its  policy  to  centralize  its  work  in  a  few  large  plants  instead 
of  operating  a  comparatively  large  number  of  small  plants 
throughout  the  country,  the  Otis  Elevator  Company  plans  to 
discontinue  its  Springfield  (Mass. I  plant  and  transfer  the  manu¬ 
facturing  of  elevators,  motors  and  controllers  to  its  larger 
plants  near  New  A’^ork  City. 
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Financial. 

The  Week  hi  Wall  Street. 

Much  interest  has  been  attracted  in  financial  circles  dur¬ 
ing  the  week  to  the  hearings  in  Washington  on  the 
history  of  the  United  States  Steel  Corporation,  the 
methods  used  by  the  corporation  in  the  development  of  the 
iron  and  steel  trades,  and  the  i)ublic-spirited  manner  in  which 
the  information  has  been  advanced  by  its  officials.  While 
investigations  of  this  nature  are  productive  of  much  ultimate 
good,  both  to  the  concern  and  to  the  country  as  a  whole,  there 
is  a  pronounced  feeling  in  Wall  Street  that  probings  at  this 
time  are  not  to  be  welcomed  owing  to  the  tendency  to  prolong 
the  absence  of  public  participation  in  the  stock  markets.  The 
transactions  of  the  past  week  have  been  due  largely  to  the 
results  of  professional  activity  rather  than  to  any  speculative 
interest  on  the  part  of  the  public.  Sales  for  the  week  were 
J.502.4JS  shares,  as  compared  with  2.946,879  for  the  week  pre¬ 
ceding.  with  a  few  ))rice  changes  of  importance  at  the  close. 
Several  railroad  issues  have  been  in  good  demand,  with  their 
I)rices  reaching  new  levels  for  the  year.  The  bond  market 
continues  to  be  firm  and  active,  and  many  new  offerings  have 
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had  easy  disposal.  A  substantial  increase  in  bank  clearings  over 
the  figures  of  the  previous  week  and  the  large  amount  of  for- 
viiiii  exchange  have  been  of  a  favorable  nature,  accompanied 
by  the  excellent  crop  reports  and  a  firmer  tone  in  the  money 
market.  Rates  have  not  been  advanced  to  any  notable  extent, 
but  loans  are  not  offered  as  eagerly  at  this  time  as  heretofore 
at  existing  rates,  as  a  result  of  the  amount  of  borrowing  attend¬ 
ant  on  the  bond  sales  of  the  month  and  the  financing  of  new 
business.  This  growing  firmness  is  of  a  most  encouraging 
nature,  indicating  improvement  in  the  condition  of  trade 
throngliont  the  country.  Rate.s  June  12  were:  Call,  2f«2Vi 
per  cent :  ninety  days,  l)er  cent.  I'he  (piotations  in  the 

talile  are  those  of  the  close  June  12. 


Financial  Notes. 

Annual  Report  of  Westinghouse  Company. — The  report 
'>1  the  Westinghouse  Electric  &  Manufacturing  Com])any  and 
snlisidiaries  for  the  year  ended  March  31.  1911,  has  been  issued 
and  shows  the  business  for  the  year  to  be  the  largest  in  the 
liistory  of  the  company.  Cross  earnings  were  $38.1 19..T12,  an 
increase  of  $8,870,630  over  those  of  tlie  preceding  year,  and 
Were  $5,093,072  larger  than  those  of  the  best  previous  year  in 
the  company's  e.xistence.  Total  costs  amounted  to  $3i,5T0,- 
,'-17.  leaving  net  manufacturing  profits  of  $5,608,765,  as  com¬ 
pared  with  $3,552,978  for  this  item  in  the  report  of  the  previ¬ 
ous  year.  Other  income  was  $1,515,531.  making  a  total  income 
of  $7.124296.  Deductions  from  this  for  interest,  denreciation 
on  plant,  etc.,  amounted  to  $2,243,190.  leaving  a  surplus  for  the 


year  amounting  to  $4,881,105,  which  compares  with  $3,060,664 
for  last  year’s  report.  Profit  and  loss  credits  were  $(1,349,255, 
making  a  gross  surplus  of  $11,230,361,  and  profit  and  loss 
charges  were  $5,266,137,  leaving  a  surplus  of  $5.<Xi4,224,  as 
against  $5,668,948  for  the  previous  year.  The  report  states  that 
the  satisfactory  results  of  the  past  year,  attained  in  a  period 
of  somewhat  less  than  normal  activity  in  other  lines  of  indus¬ 
try,  afford  a  sound  basis  for  a  good  future  for  the  electrical 
manufacturing  industry,  but  that  the  results  of  last  year  are  no 
certain  indication  of  the  future,  inasmuch  as  the  present  volume 
of  business  is  on  a  diminishing  scale.  The  volume  t)f  unfilled 
orders  as  of  March  31,  1910,  was  $i i,256,i(X),  and  as  of  March 
31,  1911,  this  value  stood  at  $7,616,058.  Commenting  on  the 
surplus,  the  report  states  that  the  surplus  as  of  .March  31,  1910, 
of  $5,668,948  has  been  increased  during  the  year  by  various 
items  detailed  in  the  statement  of  profit  and  loss  to  $6,349,255, 
which  with  the  addition  of  the  net  income  of  $4,881,105.  as 
above,  made  a  surplus  at  the  end  of  the  fiscal  year  of  $11,230,- 
361.  .Against  this  have  been  charged  dividends  on  the  preferred 
stock  for  the  year  at  the  rate  of  7  per  cent  per  annum  and  a 
balance  of  8-14  I>cr  cent  accumulated  but  unpaid  in  i)revious 
years,  together  aggregating  $62(1.795.  In  the  adjustment  of  the 
account  property  and  plant,  and  in  establishing  a  direct  liability 
for  bonds  to  the  Walker  company,  guaranteed  by  the  parent 
company,  there  resulted  charges  against  surplus  aggregating 
$1,193,297.  Charges  against  surplus  in  connection  with  re¬ 
serves  for  notes  and  accounts  receivable  were  made  during  the 
year  aggregating  $589,774.  The  total  of  the  charges  enumerated 
was  $2,413,322,  and  there  was  also  written  off  as  depreciations 
of  investments  $2,852,914,  on  account  of  stocks  in  the  W^est- 
inghouse  Electric  Company,  Ltd.,  London,  the  Societe  .Anonyme 
Westinghouse,  and  the  Westinghouse  Machine  Company,  bonds 
of  the  Lackawanna  &  Wyoming  Valley  Rapid  Transit  Company 
and  in  miscellaneous  stocks  and  bonds. 

Manhattan  Bridge  Three  Cent  Fare  Line. — The  Manhat¬ 
tan  Bridge  Three  Cent  Fare  Line,  which  has  received  a  cer¬ 
tificate  of  public  convenience  and  necessity  for  the  construction 
of  a  trolley  line  over  Manhattan  Bridge  and  through  certain 
streets  in  Brooklyn  and  Xew  A’ork,  has  applied  to  the  Public 
Service  Commission  of  the  First  District  of  New  A’ork  for 
permission  to  issue  its  common  capital  stock  to  the  amount  of 
$50,000.  The  petition  states  that  the  company  has  authorized 
capital  stock  of  $50,000.  of  which  none  has  been  issxied.  that  the 
company  has  no  bonded  or  mortgage  indebtedness,  no  road, 
plant,  system  or  equipment,  and  none  of  its  stock  is  held  by  other 
corporations.  The  commission  will  take  up  the  petition  on  June 
22.  The  company  proposes  to  build  a  line  of  some  5  miles  in 
length  between  the  Long  Island  Railroad  terminal  at  Flathush 
.Avenue.  Brooklyn,  across  the  Manhattan  Bridge,  through  Canal 
Street,  Xew  A’ork  City,  to  the  Hudson  River.  .Among  the  di¬ 
rectors  are  the  following:  Mr.  John  C.  Brackenridge,  of  Xew 
A’ork;  Mr.  Walter  Hammitt.  Mr.  Edward  Xorwill,  Mr.  .Almet 
R.  Latson.  Mr.  Charles  Jerome  Edwards,  Mr.  Charles  E  Per¬ 
kins,  Mr.  Thomas  P.  Peters.  Mr.  Norton  B.  Smith,  Mr.  Simon 
J.  Harding,  Mr.  John  H.  Mowler,  Mr.  William  E.  Xeu,  Mr. 
Frank  H.  Tyler  and  Mr.  Frederick  W.  Wurster,  all  of  Brooklyn. 

Mexican  Telephone  &  Telegraph  Company. —  The  annual 
report  of  the  Mexican  Telephone  &  Telegraph  Company  for 
the  year  ended  Feb.  28,  1911,  gives  its  figures  in  Mexican  cur¬ 
rency.  Gross  earnings  were  $574,420,  as  compared  with  $480,- 
609  in  1910.  The  operating  expenses  were  $200,431.  and  the 
net  earnings  $306,146,  an  increase  of  $55,129  in  this  item  over 
that  for  the  preceding  year.  During  the  year,  $320,526  was 
expended  for  construction  work,  and  $67,843  charged  off  to 
maintenance.  The  telephones  in  service  March  i,  1911,  were 
10.277,  showing  a  gain  of  1416  for  the  year.  President  W.  F. 
Smith  said  that  the  increase  in  subscribers  would  have  been 
much  greater  in  Mexico  City  had  it  not  been  for  the  lack  of 
facilities,  and  that  920  applications  for  service  during  the  year 
were  rejected  owing  to  the  congested  conditions.  These  will 
be  overcome  by  the  installation  of  the  Juarez  office.  Vice- 
president  Menzies.  in  the  rei)ort.  states  that  a  very  large  i)er- 
centage  of  the  work  of  construction  and  repairs  has  been  done 
in  the  federal  district,  which  comprises  the  cities  of  Mexico, 
I'acubaya,  Tacuba.  Guadalupe  and  San  Angel. 

Rumored  Sale  of  Northern  California  Powrer  Company. — 

It  is  reported  that  an  option  has  been  obtained  for  the  sale 
of  the  stock  of  the  Northern  California  Power  Company,  of 
San  Francisco,  to  a  purchaser  said  to  represent  the  Smith-’Fever 
interests. 
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Southern  California  Edison  Company. — The  report  of  the 
Southern  California  Edison  Company  for  the  twelve  months 
ended  Dec.  31,  1910,  shows  extremely  favorable  results  for  this 
period.  The  gross  earnings  were  $3,364,933,  representing  an 
increase  of  more  than  $489,000,  or  per  cent,  as  compared 
with  gross  earnings  for  the  previous  year.  The  operating  ex¬ 
penses  and  taxes  were  $1,717,857,  an  increase  of  $231,704,  leav¬ 
ing  net  earnings  of  $1,667,076,  w’hich  is  an  increase  of  18.29 
per  cent  over  the  returns  of  the  preceding  year.  During  the 
year  the  company  earned  a  surplus  over  fixed  charges  sufficient 
to  pay  the  regular  5  per  cent  cumulative  dividend  on  the  pre¬ 
ferred  stock,  and  still  leave  a  balance  of  11.32  per  cent  on  the 
common  stock,  as  against  8.48  per  cent  earned  on  the  $7,200,000 
outstanding  common  stock  in  1909.  The  fixed  charges  were 
$651,482,  and  the  depreciation  item  $545,000,  leaving  a  surplus 
of  $470,584,  which  was  Si-53  per  cent  greater  than  the  surplus 
of  the  year  preceding.  The  company  operates  in  Los  Angeles, 
I’asadena,  Riverside,  Redlands,  and  other  cities  in  southern 
California,  and  owns  and  operates  the  properties  formerly  con¬ 
trolled  by  the  Edison  Electric  Illuminating  Company  of  Los 
•Angeles.  These  include  water  power  and  steam  plants  with 
a  total  generating  rating  of  some  60,000  hp,  to  which  is  being 
added  the  15,000-hp  hydroelectric  plant  described  in  these 
columns  under  date  of  May  11.  The  common  stock  is  paying 
dividends  at  the  rate  of  5  per  cent  per  annum  and  is  earning 
a  substantial  surplus.  The  preferred  stock  is  cumulative  and 
pays  dividends  at  the  rate  of  5  per  cent. 

McCrum  Howell  Company. — The  report  of  the  Me  Crum 
Howell  Company  for  the  fiscal  period  ended  March  31,  1911, 
covers  the  operations  of  eleven  months  owing  to  the  change  of 
the  fiscal  year  from  April  30  to  March  31.  Net  earnings  were 
$5-^9.240,  an  increase  of  $138,140,  and  preferred  dividends  were 
$'38,538,  an  increase  of  $77,794.  Common  dividends  were 
$".273,  leaving  $379,429,  from  which  $100,000  was  deducted 
for  depreciation.  The  balance  to  surplus  amounted  to  $279,- 
429,  an  increase  of  $24,074,  making  a  total  surplus  of  $612,615. 
The  report  states,  in  part :  “During  the  period  from  May  i, 
1910,  to  April  1,  1911,  the  capital  stock  of  the  company  was 
increased  from  $3,000,000  to  $7,000,000  for  the  purpose  of  pro¬ 
viding  funds  with  which  to  engage  more  extensively  in  the 
vacuum-cleaning  industry,  .  .  .  and  we  are  now  well 

started  upon  the  present  fiscal  year  splendidly  equipped  to  serve 
the  interests  of  the  public  in  the  wares  we  manufacture.  Your 
company  has  taken  its  position  as  the  largest  maker  of  vacuum¬ 
cleaning  systems  in  the  w'orld,  and  is  now  equipped  to  produce 
a  complete  line  of  cleaning  machinery  from  a  forty-sweeper 
plant,  such  as  is  installed  in  the  store  of  the  Marshall  Field 
Company,  Chicago,  down  to  a  hand-operated  portable  cleaner.” 

Jacksonville  Traction  Company. — Stone  &  Webster  are 
offering  $750,000  first  consolidated  mortgage,  5  per  cent  gold 
bonds  of  the  Jacksonville  Traction  Company,  of  Jacksonville, 
Fla.  The  bonds  are  a  first  mortgage  on  a  power  plant  now 
under  construction,  and  the  Ortega  extension,  3^  miles  in 
length,  also  on  property  to  be  acquired  hereafter ;  direct  mort¬ 
gage  on  all  property  acquired  from  the  Jacksonville  Electric 
Company,  subject  only  to  $1,250,000  first  mortgage  bonds.  The 
bonds  are  followed  by  $500,000  6  per  cent  preferred  stock  and 
$800,000  common  stock,  paying  dividends  at  the  rate  of  7  per 
cent  per  annum.  The  value  at  present  market  prices  is  more 
than  $1,500,000.  The  proceeds  from  the  sale  of  this  issue  of 
bonds  will  be  applied  to  the  retirement  of  the  company’s  float¬ 
ing  indebtedness  and  to  further  extensions  and  improvements, 
including  the  modern  central  station  mentioned  above. 

Tri-State  Telephone  &  Telegraph  Company. — The  record 
of  the  Tri-State  Telephone  &  Telegraph  Company,  which  oper¬ 
ates  in  North  and  South  Dakota  and  Minnesota,  for  the  year 
ended  Dec.  31  was  one  of  the  most  satisfactory  in  the  history 
of  the  company.  Roth  gross  and  net  earnings  were  the  largest 
on  record  and  the  operating  expenses  the  lowest  the  company 
has  ever  had.  The  company  has  declared  its  thirty-second 
quarterly  dividend  of  il'2  per  cent  on  the  preferred  stock,  and 
dividends  of  6  per  cent  per  year  are  now  being  paid  on  the 
common  stock.  The  business  of  the  company  in  the  past  six 
years  has  increased  rapidly,  and  in  this  time  the  gross  earnings 
have  practically  doubled,  while  the  net  returns  have  been  at 
even  a  greater  ratio  than  the  above. 

New  Directors  for  Philadelphia  Rapid  Transit. — Five  new 
directors,  representing  the  Stotesbury  interests  in  the  organiza¬ 
tion  which  has  succeeded  the  Widener-Elkins  control,  have  been 
elected  to  the  Ix^ard  of  the  Philadelphia  Rapid  Transit  Com¬ 


pany.  The  new  members  are  E.  T.  Stotesbury  and  H.  G.  Lloyd, 
of  Drexel  &  Company;  C.  S.  W.  Packard,  of  Philadelphia;  E. 
Ingersoll,  a  director  of  the  Pennsylvania  Railroad  Company, 
and  T.  E.  Mitten,  of  Chicago.  The  retiring  directors  include 
P.  A.  B.  Widener,  George  D.  Widener  and  J.  B.  Parsons, 
former  president  of  the  company. 

York  Manufacturing  Company  Bond  Issue. — The  York 
Manufacturing  Company,  of  York,  Pa.,  maker  of  refrigerating 
machinery,  has  authorized  a  bond  issue  of  $750,000  to  increase 
its  working  capital.  It  is  reported  that  the  entire  issue  was  sub¬ 
scribed  for  within  a  few  days  after  authorization  through  the 
Girard  Trust  Company  of  Philadelphia.  I  he  company  has 
doubled  its  working  capital  within  the  past  few  years,  the 
capitalization  now  being  $2,000,000. 

Mexican  Power  Company  to  Issue  Bonds. — Bond  and 
stock  holders  of  the  Mexican  Northern  Power  Company, 
Limited,  will  meet  in  Montreal  on  June  29  to  approve  an  issue 
of  $200,000  bonds  and  to  give  the  bondholders  one  vote  for 
each  $100  par  value  of  the  bonds  in  place  of  one  vote  for  each 
$500  of  such  bonds,  as  under  the  present  system. 

Ontario  Power  Bonds  Sold.— The  $2,300,000  6  per  cent 
debentures  of  the  Ontario  Power  Company  recently  purchased 
by  William  Salomon  &  Company  have  been  sold  at  par  and 
interest  with  a  to  per  cent  bonus  in  stock. 


DIVIDENDS. 

Buffalo  General  Electric  Company,  quarterly,  iJ4  cent- 
payable  July  i. 

Phelps-Dodge  &  Company,  Inc.,  quarterly,  2^4  per  cent, 
payable  June  29. 

United  Traction  &  Electric  Company,  quarterly,  per 
cent,  payable  July  i. 

Manila  Electric  Railroad  &  Lighting  Corporation,  quarterly, 
I ’4  per  cent,  payable  July  i. 

Virginia  Railw'ay  &  Power  Company,  semi-annual,  pfe- 
ferred,  2j4  per  cent,  payable  July  10. 

National  Gas,  Electric  Light  &  Power  Company,  quarterly, 
preferred,  1I/2  per  cent,  payable  July  l. 

St.  Joseph  Railway,  Light,  Heat  &  Power  Company,  quar¬ 
terly,  preferred,  per  cent,  payable  July  l. 


REPORTS  OF  EARNINGS. 

BLACKSTONE  VALLEY  GAS  &  ELECTRIC  COMPANY. 


Period. 

April 

1911 

1910 

Gross  > 
Earnings. 
$82,468 
78,016 

Operating 

Expenses. 

$40,654 

36,317 

Net 

Earnings. 

$41,814 

41,699 

Fixed 

Charges. 

$29,862 

29,316 

Net 

Surplus. 

$11,952 

12,383 

BUFF-AI.O  GENERAL  ELECTRIC  COMPANY. 

3in.,  March,  ’ll 

3  “  “  ’10 

$318,276 

264,023 

$181,869 

155,236 

$148,042 

119,524 

$35,139 

33,135 

$112,903 

86,388 

COT.U.MBUS 

ELECTRIC  COMP.ANY. 

-April, 

1911 

1910 

$41,303 

40,695 

$17,158 

15,943 

$24,145 

24,752 

$10,648 

19,980 

$13,497 

4.772 

DALLAS  ELECTRIC  CORPOR.XTION. 

Ajjril, 

1911 

1910 

$125,387 

113,406 

$73,118 

74,510 

$42,269 

38,896 

$27,787 

26,600 

$14,472 

12.296 

DETROIT  UNITED  RAILVV-AY  COMPANY. 

April, 

1911 

1910 

$802,163 

724,812 

$518  596 
486.898 

$296,453 

250,711 

$176,380 

161,490 

$120,074 

89,221 

EL  P.ASO  ELECTRIC 

COMPANY. 

April, 

1911 

1910 

$53,695 

49,490 

$30,797 

28,874 

$22,898 

20,616 

$8,221 

8,306 

$14,677 

12.310 

G.ALVESTON-IIOUSTON  ELECTRIC  COMPANY. 

-April,  , 

1911 

1910 

$121,146 

104,550 

$69,393 

66,059 

$51,753 

38,491 

$24,586 

23,540 

$26.'' ‘'7 
14,951 

MINNE.APOLIS  GENERAL  ELECTRIC 

COMPANY. 

-April, 

1911 

1910 

$119,174 

101.141 

$44,489 

43,254 

$74,685 

57,887 

$41,879 

30,634 

$32,90f) 

27,253 

NORTHERN  TEXAS  ELECTRIC  COMP.ANY. 

April, 

1911 

1910 

$126,681 

111,280 

$67,123 

61,002 

$59,558 

50,278 

$25,354 

19,090 

$34,20- 

31,198 

SAVANNAH 

ELECTRIC  COMPANY. 

April, 

1911 

1910 

$55,395 

50,650 

$36,928 

32,740 

$18,467 

17,910 

$18,449 

17,901 

$1S 

-April, 


-April, 


1911 

1910 


SEATTLE  ELECTRIC  COMPANY. 

$452,178  $257,695  $194,483  $115,501  $78.o;  2 
460,490  273,266  187,224  108,708  78,5 '5 


UNITED  RAILWLAYS  OF  ST.  LOUIS. 

1911  $973,939  $668,876  $308,463  $229,436  $79 


1910 


938,648  675,659  265,932  233,539 


32. 


June  is,  1911. 
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General  News 


Construction  Netos, 


FLORENCE,  ALA. — Plans  are  being  considered  for  the  installation  of  a 
cotton  gin  at  the  Ashcraft  Cotton  Mill,  which  will  be  operated  by  elec¬ 
tricity. 

HEADLAND,  ALA. — It  is  reported  that  bonds  to  the  amount  of 
$7,500  have  been  voted,  the  proceeds  to  be  used  for  extension  sand  im¬ 
provements  to  the  municipal  electric  light  plant  and  waterwork  system. 

DEKMOTT,  ARK. — Plans  are  being  considered  for  extensions  to  the 
municipal  electric-light  plant,  which  will  include  the  installation  of  a 
direct-connected  generating  unit. 

JACKSON,  CAL. — Preparations  are  being  made  to  use  electrical  power 
instead  of  water  power  for  hoisting  at  the  Argonaut  Mine. 

LAKEPORT,  CAL. — The  Clear  Lake  Railroad  Company,  recently  in¬ 
corporated  with  a  capital  stock  of  $500,000,  proposes  to  build  an  electric 
railway  from  Hopeland  to  Lakeport,  with  branches  to  Upper  Lake  and 
Kelsey ville,  44  miles  in  length.  Among  the  directors  are;  L.  H.  Boggs, 
M  .M.  Gopcevic,  of  Kelseyville,  Z.  T.  Spencer,  of  Lakeport,  and  S.  E. 
Brooks,  of  Hopeland. 

LODI,  CAL. — Arrangements  have  been  completed  by  the  City  Trus¬ 
tees  for  the  installation  of  an  electrolier  lighting  system  in  Lodi. 

LOS  ANGELES,  C.AL. — The  Pacific  Electric  Railway  Company  has 
awarded  the  contract  for  the  construction  of  its  proposed  extension  from 
Glendale  to  Burbank,  a  distance  of  4}/^  miles,  to  Robert  Sherer  &  Com¬ 
pany,  of  Los  Angeles. 

LOS  ANGELES,  CAL. — The  Southern  California  Edison  Company 
has  filed  application  with  the  War  Department  for  permission  to  erect 
transmission  lines  across  Gerritas  Slough,  west  of  Long  Beach  Harbor. 
The  company  agrees  to  maintain  cables  on  towers  at  least  140  ft.  above 
the  water. 

LOS  .XNGELES,  C.\L. — In  a  decision  handed  down  by  the  Supreme 
Court  the  city  of  Los  Angeles  was  given  permission  to  issue  bonds  to 
the  amount  of  $3,500,000,  authorized  by  the  voters  at  an  election  held 
.^pril  19,  1910,  for  the  purpose  of  constructing  and  maintaining  a  munici¬ 
pal,  light,  heat  and  power  plant.  An  injunction  was  obtained  by  Percy 
H.  Clark,  which  had  been  decided  in  favor  of  the  city  and  then  appealed 
to  the  Supreme  Court. 

LOS  ANGELES,  CAL. — Plans  are  being  prepared  by  E.  F.  Scatter- 
good.  electrical  engineer  for  the  aqueduct,  and  the  Public  Service  Com¬ 
mission,  for  the  construction  of  at  least  one  large  power  plant  capable 
of  transmitting  30,000  hp  to  Los  Angeles,  work  on  construction  of 
which  will  begin  as  soon  as  funds  from  the  $3,500,000  in  bonds  can  be 
obtained.  At  present  two  power  plants  are  furnishing  power  in  con¬ 
nection  with  the  construction  of  the  aqueduct,  and  will  form  part  of 
the  general  power  system.  The  present  plans  call  for  the  erection  of 
plant  known  as  the  San  Fernando  plant,  to  be  located  about  24  miles 
from  Los  .\ngeles  and  3  miles  north  of  San  Fernando,  where  about 
9500  hp  will  be  developed.  Plant  No.  2  will  be  located  about  40  miles 
from  Los  Angeles,  9  miles  above  Saugus,  in  the  San  Francisquita  Can- 
>on,  and  have  an  output  of  about  17,500.  No.  3  will  be  located  further 
north  with  an  output  of  30,000  hp.  The  fourth  will  be  the  Haiwee 
plant  on  the  aqueduct,  162  miles  from  Los  Angeles,  located  just  below 
the  Haiwee  reservoir,  with  an  output  of  6000  hp. 

LOS  B.\NOS,  C.\L. — Arrangements  are  being  made  by  the  San  Joaquin 
Light  &  Power  Company,  of  Fresno,  Cal.,  for  the  construction  of  a  sub¬ 
station  in  Los  Banos. 

RICHMOND,  CAL. — The  City  Trustees  have  awarded  the  contract  for 
‘■treet  lighting  to  the  Western  States  Gas  &  Electric  Company.  The  con¬ 
tract  calls  for  ninety  arc  lamps  at  the  rate  of  $72  each  per  year. 

RIVERSIDE,  C.\L. — The  Board  of  County  Supervisors  has  awarded 
the  franchise  to  erect  and  operate  electric  transmission  lines  along  the 
public  roads  in  Riverside  County  to  the  Pacific  Light  &  Power  Corpora¬ 
tion,  of  Los  Angeles,  Cal.  The  price  paid  for  the  franchise  was  $150. 

SAN  FRANCISCO,  CAL. — Preliminary  plans  are  being  prepared  by 
H.  E.  Stone,  engineer.  Pacific  Building,  San  Francisco,  Cal.,  for  the  con¬ 
struction  of  a  large  hydroelectric  plant  for  the  Kern  County  Water 
Power  Company. 

SAN  FRANCISCO.  CAL.— The  San  Francisco  Gas  &  Electric  Com¬ 
pany  has  submitted  bids  to  the  Board  of  Supervisors  for  supplying  gas 
and  electricity  for  lighting  the  streets  and  buildings  of  the  city  for  the 
ne.xt  fiscal  year.  The  company  agrees  to  supply  arc  lamps  with  an  all- 
night  service  at  $69.35  each  per  year;  under  the  present  contract  the 
charge  is  $72  each  per  year.  The  price  for  gas  lamps  has  been  reduced 
from  $23.90  to  $21.90  each  per  year.  Under  the  new  contract  a  total 
saving  of  $23,000  for  the  year  is  estimated. 

SAN  JOSE,  CAL. — The  San  Jose  Railroad  is  preparing  to  begin  work 
on  the  construction  of  its  new  electric  railway  to  Alum  Rock  Park,  via 
Berryessa,  a  distance  of  7  miles.  At  present  the  company  is  only  operat¬ 
ing  its  cars  as  far  as  the  power  house,  near  the  mouth  of  the  canyon. 


SANTA  BARBARA,  CAL. — A  meeting  of  the  stockholders  of  the 
Santa  Barbara  Gas  &  Electric  Company  has  been  called  for  June  20  to 
vote  on  the  proposition  to  increase  the  bonded  indebtedness  from  $1,000,- 
000  to  $2,000,000,  the  proceeds  to  be  used  for  extensive  improvements  to 
its  system. 

TUSTIN,  C.\L. — The  town  officials  have  awarded  a  contract  to  the 
Southern  California  Edison  Electric  Company  for  the  installation  of  110 
incandescent  lamps  for  street  lighting  in  Tustin,  to  cost  $1.15  each  per 
month,  to  burn  until  1  o’clock. 

VALLEJO,  CAL. — Bids  will  be  received  at  the  Bureau  of  Yards  and 
Docks,  Navy  Department,  Washington,  D.  C.,  until  July  8  for  auxiliary 
power  plant  equipment  at  the  Navy  Yard,  Mare  Island,  Cal.  Plans  and 
specifications  can  be  obtained  upon  application  to  the  bureau  or  to  the 
commandant  of  the  navy  y>ird  named.  A  deposit  of  $25  will  be  required, 
which  will  be  refunded  upon  return  of  the  plans.  R.  C.  Hollyday  is  chief 
of  bureau. 

GUNNISON,  COL. — Bonds  to  the  amount  of  $70,000  will  be  sold  by 
the  town  of  Gunnison  about  July  1  at  private  sale,  the  proceeds  to  be 
used  for  improvements  to  the  municipal  electric-light  plant  and  water 
works  system. 

BRIDGEPORT,  CONN. — The  City  Council  is  considering  the  ques¬ 
tion  of  establishing  a  municipal  electric-light  plant  in  Bridgeport. 

BRISTOL,  CONN. — The  Bristol  &  Plainville  Tramway  Company  has 
recently  placed  orders  for  two  750-kw  Curtiss  turbines,  with  condensers 
and  three  300-kw  rotary  converters,  pumps,  etc.,  to  be  installed  within 
four  months.  G.  E.  Ccckings  is  manager. 

MERIDEN,  CONN. — The  Meriden  Industrial  Building  Corporation 
is  erecting  a  new  building  which  will  be  occupied  by  small  industrial 
companies.  A  power  plant  will  Le  installed  in  another  building. 

WINDSOR  LOCKS,  CONN. — The  Supreme  Court  of  Errors  has 
handed  down  a  decision  refusing  a  permanent  injunction  against  the 
acceptance  of  the  right  of  the  Connecticut  River  Power  Company  to 
construct  a  dam  across  the  Connecticut  River  at  Windsor  Ix>cks  and 
Endfield  and  the  erection  of  a  power  plant  and  transmission  system, 
applied  for  by  the  minority  of  the  stockholders.  It  is  understood  that 
the  company  will  begin  work  to  carry  out  its  plans. 

HAVANA,  CUB.\. — President  Gomez  has  signed  a  concession  granting 
Hugh  Reilly  permission  to  build  an  electric  railway.  The  proposed  rail¬ 
way  will  be  known  as  the  Cienfugos,  Palmira  &  Cruces  Railway.  Elec¬ 
tricity  for  operating  the  road  will  be  secured  from  the  large  reservoir 
in  the  Trinidad  Mountains. 

NEW  CASTLE,  DEL. — The  City  Council,  it  is  stated,  is  considering 
the  question  of  installing  a  municipal  electric-light  plant. 

WASHINGTON,  D.  C. — The  contract  for  the  construction  of  the  power¬ 
house  in  connection  with  the  Providence  Hospital,  located  at  D  Street, 
corner  Second  Street,  S.  E.,  Washington,  D.  C..  has  been  awarded  to  S. 
H.  Gaskins,  at  a  cost  of  $24,000. 

WASHINGTON,  D.  C. — The  District  Commissioners  are  reported  to 
have  abandoned  the  scheme  of  lighting  Pennsylvania  Avenue  by  erecting 
ornamental  lamp  standards  on  the  center  of  the  avenue  and  have  author¬ 
ized  Walter  C.  Allen,  District  electrical  engineer,  to  submit  another  plan. 

WASHINGTON,  D.  C. — The  contract  for  dry  dock  pumping  equipment 
has  been  awarded  to  the  Westinghouse  Electric  &  Manufacturing  Company, 
of  Pittsburgh,  Pa.,  for  $20,802.  The  General  Electric  Company  has 
secured  the  contract  for  furnishing  all  meters,  except  water  meters,  for 
the  various  navy  yards,  for  $37,550. 

WASHINGTON,  D.  C. — Sealed  bids  will  be  received  at  the  Bureau 
of  Yards  and  Docks,  Navy  Department,  Washington,  D.  C.,  until  July  1 
for  eight  5000-pound  and  four  10,000-pound  electric  motor  trucks  for 
navy  yards  and  naval  stations,  specifications  for  which  may  be  obtained 
on  application  to  the  bureau.  R.  C.  Hollyday  is  chief  of  bureau. 

WASHINGTON,  D.  C. — Sealed  bids  will  be  received  at  the  Bureau  of 
Yard  and  Docks,  Navy  Department,  Washington.  D.  C.,  until  July  1,  for 
sixteen  electrically-driven  capstans,  complete;  seven  for  the  navy  yard  at 
New  York,  N.  Y..  and  nine  for  the  naval  station  at  Pearl  Harbor,  Hawaii. 
Plans  and  specifications  can  be  obtained  on  application  to  the  bureau  or 
to  the  commandant  of  the  navy  yard.  New  York.  The  estimated  cost 
of  the  work  is  $44,500.  R.  C.  Hollyday  is  chief  of  bureau. 

^VASHINGTON,  D.  C. — Bids  will  be  received  at  the  office  of  the  Super¬ 
vising  Architect,  Treasury  Department,  Washington,  D.  C.,  until  June  30 
for  supplying  and  installing  lighting  fixtures  in  the  Unitedl  States  buildings 
at  Austin,  Minn.;  Beloit,  Wis. ;  Clinton,  Mo.;  Decorah,  la.;  Fremont, 
Neb.;  Kokomo,  Ind. ;  Litchfield,  Ill.;  Plattsmouth,  Neb.,  and  Great  Falls, 
Mont.,  in  accordance  with  plans  and  specifications,  copies  of  which  may 
be  obtained  at  the  above  office.  James  Knox  Taylor  is  supervising  Archi¬ 
tect. 

WASHINGTON,  D.  C. — Bids  will  be  received  at  the  Bureau  of  Sup¬ 
plies  and  Accounts,  Navy  Department,  Washington,  D.  C.,  until  June 
20  to  furnish  at  the  navy  yard,  Brooklyn,  N.  Y.,  a  quantity  of  naval 
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supplies  as  follows:  Schedule  3634,  turrent  tracks,  etc.;  Schedule  3635, 
wireless  telcKraph  sets,  .\pplications  for  proposals  should  designate  the 
schedule  desired  by  number.  Blank  proposals  will  be  furnished  upon 
application  to  the  navy  pay  office,  New  York,  N.  V.,  or  to  the  bureau. 
T.  J.  Cowie  is  i)aymaster  general. 

I’L.WT  CITY,  FL.\. — The  City  Council  is  reported  to  be  considering 
the  installation  of  ?n  electric-light  plant  and  sewer  system. 

COLUM  Ill's,  G.\. — The  Swift  Manufacturing  Company  has  awarded 
contract  for  construction  of  two  additions  to  its  plant,  to  cost  about 
$20,000.  Tlie  plant  is  operated  by  electricity. 

COLUMBUS,  GA. — It  is  reported  that  the  towns  of  LaGrange  and 
Ncwnan  are  negotiating  with  the  Columbus  Power  Company  for  electrical 
service  from  its  power  plant  at  Goat  Rock,  on  the  Chattanooga  River,  14 
miles  above  Columbus,  when  completed.  It  is  said  that  the  initial  instal¬ 
lation  will  develop  about  40,000  hp. 

CUTHBERT,  G.\. — Bonds  to  the  amount  of  $20,000  have  been  au¬ 
thorized  for  improvements  to  the  municipal  electric-light  and  water 
plant.  It  is  proposed  to  sink  one  or  more  artesian  wells,  and  to  move 
the  water  and  light  i>ower  stations  into  the  city  and  to  extend  and  im¬ 
prove  both  the  water  and  light  distributing  systems. 

LK.XRY,  G.\. — The  Leary  Gin  &  Light  Company  is  preparing  plans  for 
the  erection  of  an  electric  light  plant  and  ginnery  and  grist  mill,  to  cost 
approximately  $5,000. 

PEARL  lLM<BOR,  HAW.MI. — The  contract  for  furnishing  turbo-alter¬ 
nators,  etc.,  at  the  naval  station,  Pearl  Harbor,  Hawaii,  has  been  awarded 
to  the  General  Electric  Company,  Schenectady,  N.  Y.,  at  $29,600. 

PE.\RL  HARBOR,  HAW.MI. — Sealed  proposals-  will  be  received  at 
the  Bureau  of  Yards  and  Docks.  Navy  Deitartment,  Washington,  D.  C., 
until  July  8  for  furnishing  boilers  and  auxiliary  power  plant  equipment 
at  the  United  States  Naval  Station,  Pearl  Harbor,  Hawaii.  Plans  and 
specifications  can  be  obtained  on  application  to  the  bureau.  A  deposit 
of  $25  will  be  required,  which  will  be  refunded  upon  return  of  the 
plans.  The  cost  of  the  work  is  estimated  at  $135,000.  R.  C.  Holiday 
is  chief  of  bureau. 

WALLACE,  ID.MIO. — Plans  have  been  prepared  by  the  North  Idaho 
Telephone  Company  for  the  construction  of  a  telephone  line  between 
Murray  and  Nelson,  14  miles  in  length. 

.M.TON,  ILL. — The  .Mton,  Jacksonville  &  Peoria  Railway  Company  has 
awarded  the  contract  for  the  erection  of  its  power  house  to  be  located  on 
Pisa  Creek,  about  9  miles  from  Alton,  to  J.  J.  Wullner  &  Son,  of  Alton. 
The  building  will  be  of  brick  and  concrete  construction  and  will  cost  about 
$15,000.  The  plant  will  have  a  generating  capacity  of  1200-hp. 

CHESTER,  ILL. — The  Southern  Illinois  Traction  Company  has  pur¬ 
chased  the  Wabash,  Chester  &  Western  Railroad,  extending  from 
Chester,  Ill.,  to  Mount  Veinon,  64.4  miles  in  length,  which,  it  is  said, 
it  will  equip  for  electrical  operation,  to  be  used  as  a  part  of  an  exten¬ 
sive  interurban  system  in  southern  Illinois.  The  traction  company 
propiises  to  build  a  railway  from  the  east  end  of  the  East  Side  free 
bridge  approach  to  Pinckneyville,  Ill.,  to  connect  with  the  Wabash,  Ches¬ 
ter  &  Warren  Railroad.  The  Southern  Illinois  Traction  Company  re¬ 
cently  secured  a  franchise  to  use  the  upper  deck  of  the  free  bridge  and 
several  streets  in  the  business  section  of  St.  Louis. 

CHICAGO,  ILL. — Bids  will  be  received  by  the  board  of  inspectors  of 
the  House  of  Correction  of  the  City  of  Chicago,  at  'the  office  of  the  su¬ 
perintendent  of  the  House  of  Correction,  Twenty-sixth  Street  and  Cali¬ 
fornia  .\venue,  Chicago,  Ill.,  until  June  21  for  furnishing  two  250-hp 
water-tube  boilers,  with  all  accessories,  for  the  power  plant  of  the  House 
of  Correction. 

GALEN.\,  ILL. — Prepar.uions  are  being  made  by  11.  M.  Byllesby  & 
Company,  of  Chicago,  Ill.,  for  extensive  improvements  to  the  electric 
plant  of  the  Interstate  Light  &  Power  Company  in  Galena.  The  work 
will  include  the  erection  of  an  addition  to  the  power  house,  the  installa¬ 
tion  of  four  new  boilers  with  a  ratLig  of  5000  hp,  of  which  two  will  be 
installed  immediately  and  the  others  later;  new  electric  generating  units 
and  a  3000-kw  General  Electric  :steam  turbine  will  be  installed  immedi¬ 
ately.  .\n  addition  will  be  built  to  the  coal  bunkers  and  the  storage 
capacity  doubled.  Lincoln  Nissley,  constructing  engineer,  will  have 
charge  of  the  work.  F.  H.  Rickeman,  of  Galena,  Ill.,  is  general  man¬ 
ager  of  the  Interstate  Light  &  Power  Company. 

QUINCY,  ILL. — The  Quincy  &  Terre  Haute  Railroad  Company  will 
award  contracts  for  grading  its  proposed  railway  to  connect  Quincy  and 
Bavlis  and  intervening  towns,  distance  of  56  miles,  as  soon  as  it  secures 
a  new  charter.  The  motive  power  will  be  either  electricity  or  gasoline. 
The  company  is  capitalized  at  $1,680,000.  William  C.  Tick,  of  Quincy,  is 
jiresident. 

W.\UKEG.\N.  ILL. — The  Northern  Illinois  Industrial  Comp.any,  re¬ 
cently  incorporated,  proposes  to  construct  and  operate  an  electric  rail¬ 
way  from  North  Chicago  to  Waukegan.  The  company  is  capitalized  at 
$50,000.  .\mong  the  directors  are:  C.  E.  Saylor  and  M.  11.  Hussey,  of 
Waukegan;  John  Sherwin  and  L.  B.  Joley,  of  North  Chicago. 

BK.VZIL,  IND. — The  Terre  Haute,  Indianapolis  &  Eastern  Traction 
Company  has  submitted  a  bid  to  the  City  Council  for  street  lighting  in 
which  it  offers  to  supply  electric  arc  lamps  at  $67  each  per  year  with  all- 
night  schedule,  under  a  five-year  contract,  and  the  same  equipment  under 
a  ten-year  contract  at  $65  per  lamp  per  year;  three-lamp  tungsten 
clusters  at  $80  each  per  year  under  a  five-year  contract,  and  $77.50  each 
per  year  under  a  ten-year  contract.  The  bids  submitted  by  the  Brazil 


Electric  Comiiany  offers  to  supply  arc  lamps  with  all-night  schedule  at 
the  rate  of  $72  per  lamp  per  year  under  a  five-year  contract  and  $6-t 
each  per  year  under  a  ten-year  contract;  five-lamp  tungsten  clusters  at  $124 
each  per  year  for  five  years  and  $115  each  per  year  for  ten-year  contract. 

CR.\WFORDSVILLE,  IND. — The  annual  report  of  the  trustees  of 
the  municipal  electric-light  plant  for  the  year  ending  May  shows  a  profit 
of  $20,464.  The  total  receipts  were  $63,194  and  the  expenditures  $42,730. 
Improvements  involving  an  expenditure  of  $38,553  have  been  made  to 
the  plant  during  the  past  year. 

G-^RY.  IND. — .’\pplication  has  been  made  by  the  Gary  Connecting  Rail¬ 
ways  Company  for  a  charter  to  build  an  interurban  railway  from  Good- 
rum  to  Gary  and  Hammond,  and  also  to  a  point  on  the  State  line  be¬ 
tween  Illinois  and  Indiana  south  to  Hobart.  The  capital  stock  of  the 
company  is  placed  at  $500,000.  V.  O.  Ward,  I.  .\.  Wheeler,  Richard  D. 
Green  and  others  are  interested  in  the  company. 

GREENCASTLE,  IND. — The  City  Council  has  voted  to  install  an  or¬ 
namental  street-lighting  system.  Cluster  lamps  placed  on  ornamental 
standards  will  be  used.  It  is  understood  that  bids  will  soon  be  asked  for 
installation  of  the  new  system. 

H.XRTFORD  CITY,  IND. — Preparations  are  being  made  by  the  United 
Telephone  Company  for  extensive  improvements  to  the  local  telephone  sys¬ 
tem,  which  will  involve  an  expenditure  of  about  $10,000  and  include  the 
installation  of  new  lead  cable  and  the  eAction  of  five  rural  lines  out 
from  the  local  exchange,  the  longest  of  which  will  be  13  miles. 

INDL-\N.\POLIS,  IND. — The  Indianapolis,  Chicago  &  Meridian  Rail¬ 
way  Company  has  applied  for  a  charter  to  build  an  interurban  railway  to 
connect  Indianapolis,  Gary,  Hammond,  Columbia  and  Fort  Wayne.  The 
proposed  railway  will  connect  with  interurban  lines  near  Hammond,  Ill. 
John  .•\.  Shafer,  M.  T.  Moreland,  M.  B.  Killer  and  others  are  inter¬ 
ested  in  the  project. 

OSSLVN,  INI). — .\rrangements  have  been  made  for  the  installation  of 
an  electric-lighting  system  in  Ossian  by  Reidel-Gray  Milling  Company. 
Electricity  for  operating  the  system  will  be  supplied  by  the  Ft.  Wayne 
&  Northern  Indiana  Traction  Company. 

SOUTH  BEND,  IND. — The  Board  of  Public  Improvements  has  awarded 
a  contract  to  the  V\  estinghouse  Electric  &  Manufacturing  Company  for  a 
large  amount  of  electrical  supplies. 

BLANCHARD,  lA. — The  installation  of  an  electric-light  plant  in  Blan¬ 
chard  is  reported  to  be  under  consideration.  Frank  Walkinshaw  is  i  .- 
terested  in  the  project. 

F. MRFIELD,  L\. — The  Fairfield  Gas  &  Electric  Company  has  ap¬ 
plied  for  a  franchise  to  erect  a  transmission  line  on  the  Fairfield-Bir- 
mingham  road. 

POC.MIONTAS,  lA. — Bids  will  be  received  by  George  Schneiders,  city 
clerk,  until  June  27,  for  the  construction  of  an  electric-light  plant,  which 
will  include  erection  of  power  house,  installation  of  steam  plant  or  gas- 
producer  outfit,  a  40-kw  generator,  pole  line  and  wiring  and  all  accessories. 
Plans  and  specifications  are  on  file  at  the  office  of  the  city  clerk,  Poca¬ 
hontas.  la.,  and  at  the  office  of  the  Oscar  Claussen  Engineering  Company, 
National  German-.\merican  Bank  Building,  St.  Paul,  Minn. 

STANWOOD,  L\. — It  is  reported  that  W.  S.  Taskey  has  submitted 
a  proposition  to  supply  electricity  to  operate  an  electric-light  system  in 
Stanwood,  Lisbon  and  other  towns  in  this  vicinity.  Mr.  Taskey  proposes 
to  develop  the  water-power  of  the  Wapsipinicon  River  to  generate  elec¬ 
tricity  for  transmission  to  the  above-named  towns  to  be  deliverd  at 
substations  for  distribution. 

CHERRY  YALE,  KAN. — Bids  will  be  received  until  June  19  by  E.  E. 
Bellamy,  city  clerk,  for  furnishing  and  erecting  complete  one  75-kw 
generator,  engine,  switchboard,  etc.  Plans  and  specifications  are  on  file 
at  the  office  of  the  city  clerk  and  at  the  office  of  the  J.  S.  Worley  Com' 
pany.  Reliance  Building,  Kansas  City,  Mo. 

G. \LK.\.\,  K.\N. — The  Murphy  Mining  Company,  operating  on  the 
Murphy  and  Haughey  mining  properties,  it  is  reported,  is  contemplating 
equipping  its  machinery  for  electrical  operation. 

SYLV.-\N  GRO\’E,  K.\N. — The  proposition  to  issue  bonds  to  the 
amount  of  $35,000,  the  proceeds  to  be  used  for  the  construction  of  an 
electric-light  plant  and  waterworks  system,  v/ill  be  submitted  to  a  vote  of 
the  people  cn  June  26. 

OWENSBORO,  KY. — The  Western  Kentucky  Electric  Railways  Com¬ 
pany  is  preparing  plans  for  the  construction  of  an  electric  railway  to  con¬ 
nect  Owensboro,  Calhoun,  Central  City,  Madisonville,  Earlington,  Norton 
viile,  Dawson  Springs,  Bowling  Green,  Niagara,  Sturgis,  Ky.,  and  Rock- 
port,  Ind.,  230  miles  in  length.  Preliminary  arrangements  are  being  made 
and  application  will  soon  be  made  for  a  charter.  The  company  will  sup¬ 
ply  electricity  for  lamps  and  motors.  Capital  stock  to  the  amount  of 
$2,000,000  has  been  authorized.  H.  U.  Wallace  &  Company,  Marquette 
Building,  Chicago,  Ill.,  are  the  engineers.  E.  F.  Wheaton,  of  Owensbor  ), 
Ky.,  is  fiscal  agent. 

L.XFAYETTE,  LA. — The  City  Council  has  authorized  plans  and  speci¬ 
fications  prepared  for  rebuilding  the  municipal  electric  light  plant.  It  is 
proposed  to  change  the  system  from  direct-current  to  alternating-curre.  t. 
Bids  are  being  asked  for  machinery  and  equipment  for  the  plant.  Ti  e 
cost  of  the  work  is  estimated  at  about  $40,000. 

ROSELAND,  LA. — The  installation  of  a  municipal  electric  light  i)l:'iit 
is  reported  to  be  under  consideration. 

BIDDEFORD,  M.MNE. — It  is  reported  that  negotiations  have  b  n 
closed  between  the  York  Light  &  Heat  Company,  of  Biddeford,  Ma  <:• 
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and  the  Biddeford  &  Saco  Street  Railway  Company,  whereby  the  former 
will  supply  electricity  to  the  street  railway  company.  The  York  Light  & 
Heat  Company  will  furnish  the  service  as  soon  as  the  necessary  equipment 
can  be  installed.  The  power  plant  of  the  Biddeford  &  Saco  Street  Rail¬ 
way  Company  will  be  kept  intact  for  use  in  emergencies. 

H.\RTLAXD,  MAINE.— The  Ilartland  &  St.  Albans  Electric  Com¬ 
pany,  of  Hartland,  Maine,  is  reported  to  have  decided  to  advertise  for 
bids  for  the  construction  of  an  overhead  distributing  system  in  the  towns 
where  the  company  proposes  to  furnish  electrical  service.  At  the  an¬ 
nual  meeting  held  recently  the  following  officers  were  elected:  A.  W. 
Miller,  president;  R.  C.  Hamilton,  secretary  and  treasurer. 

LLHJEC,  MAINE. — It  is  reported  that  arrangements  are  being  made 
to  open  up  the  electric-light  plant  in  Lubec.  The  town  has  been  without 
electrical  service  since  the  old  plant  was  closed  down  several  years  ago. 

BALTIMORE,  MD. — Proposals  will  be  received  at  the  office  of  the 
Supervising  Architect,  Treasury  Department,  Washington,  D.  C.,  until 
June  16  for  furnishing  two  new  engines  and  generators  for  the  United 
States  post  office  and  court  house  at  Baltimore,  Md.,  plans  and  specifica¬ 
tions  for  which  may  be  obtained  at  the  above  office.  James  Knox  Taylor 
is  Supervising  .\rchitect. 

LONACONING,  MD. — The  Georges  Creek  Coal  Company  is  reported  to 
be  contemplating  the  installation  of  an  electrical  car-haulage  system.  It  is 
also  proposed  to  extend  its  tracks  and  erect  a  coal  tipple. 

BROCKTON,  M.\SS. — The  special  committee  of  the  City  Council 
appointed  to  investigate  the  matter  of  installing  a  municipal  electric- 
light  plant  will  ask  the  Council  for  an  appropriation  to  pay  expenses 
of  investigation  and  if  granted  will  visit  several  cities  where  municipal 
plants  are  operated. 

CLINTON,  MASS. — Work  is  progressing  rapidly  on  the  installation  of 
the  new  power  plant  at  the  Wachusett  dam.  Preparations  are  being 
made  by  the  Connecticut  River  Transmission  Company  for  the  erection  of 
the  feed  line  which  is  to  transmit  energy  from  the  plant  at  the  dam  to 
the  Lancaster  Mills  and  to  Berlin  and  Marlboro. 

E.XSTHAMPTON,  MASS. — The  Easthampton  Gas  Company  has  ap¬ 
plied  to  the  State  Board  of  Gas  and  Electric  Light  Commissioners  for 
permission  to  issue  $125,000  in  additional  capital  stock,  the  proceeds  to 
be  used  to  take  up  $19,000  in  outstanding  notes  and  the  balance  for  im¬ 
provements  to  its  plant. 

FALL  RIX’ER,  MASS. — The  stockholders  of  the  Fall  River  Electric 
Light  Company  have  voted  to  increase  the  capital  stock  of  the  company 
from  $800,000  to  $1,000,000,  the  proceeds  to  be  used  to  reduce  the  exist¬ 
ing  indebtedness  and  to  meet  the  cost  of  extensions  to  the  plant  already 
contracted  for.  Application  will  be  made  to  the  State  Board  of  Gas 
and  Electric  Light  Commissioners  for  permission  to  issue  additional 
stock. 

ROCKL.XND,  MASS. — The  Electric  Light  &  Power  Company  of 
.Xbington  and  Rockland  has  applied  to  the  Selectmen  of  Pembroke  for 
permission  to  extend  its  service  from  Rockland  to  West’s  Mill  in  North 
Pembroke. 

ROWLEY,  M.XSS. — .Xt  a  town  meeting  held  recently  it  was  voted  to 
extend  the  street  lighting  system  in  several  directons.  It  was  also  de¬ 
cided  to  light  the  town  hall  by  electricity,  the  cost  not  to  exceed  $350. 

SPRINGFTELD,  M.XSS. — Mayor  Lathrop  has  appointed  a  committee, 
consisting  of  Aldermen  F'rank  FL  Stacy  and  Ralph  W.  Wight,  Council- 
men  Everett  E.  Belding,  J.  R.  Albee  and  Joseph  P.  Cannon,  to  investi¬ 
gate  the  question  of  municipal  ownership  of  lighting  plants. 

WEST  NEWBURY,  MASS. — The  question  of  installing  a  municipal 
electric-light  plant  in  West  Newbury  is  under  consideration.  If  a  munic¬ 
ipal  plant  is  built,  electricity  will  be  secured  from  Newburyport  to 
operate  the  system. 

WORCESTER,  M.XSS. — The  committee  on  street  lighting  has  voted  to 
authorize  Superintendent  Henry  A.  Knight  to  make  arrangements  for  the 
installation  of  twenty-four  ornamental  street  lamps  for  experimental  pur¬ 
poses  in  the  vicinity  of  the  City  Hall.  Various  styles  will  be  erected 
temporarily. 

DIMONDALE,  MICH. — Preparations  are  being  made  by  the  Dimondale 
Mutual  Telephone  Company  for  the  installation  of  a  new  telephone  sys¬ 
tem  and  exchange  in  Dimondale.  It  is  proposed  to  extend  the  system  to 
all  parts  of  the  county. 

M.XRENGO,  MICH. — The  Commonwealth  Power  Company,  of  Jackson, 
Mich.,  is  reported  to  have  offered  W.  W.  Cleveland,  of  Marengo,  $12,000 
for  his  mill  and  water  “rights  on  the  Kalamazoo  River.  It  is  said  that 
the  company  proposes  to  build  a  large  dam  across  the  Kalamazoo  River, 
similar  to  those  at  Ceresco,  Plainwell  and  Allegan. 

MUSKEGON,  MICH. — The  Muskegon  Traction  &  Lighting  Company 
has  submitted  bids  to  the  City  Council  offering  to  furnish  street  arc 
lamps  at  the  rate  of  $55  each  per  year.  Under  the  contract  which  has 
expired  the  city  paid  $76  per  arc  lamp  per  year.  If  given  a  new  contract 
for  street  lighting  the  company  agrees  to  reduce  the  price  of  electricity 
for  residential  lighting  from  12V^  cents  per  kw-hour  to  10  cents  per  kw- 
hour.  The  reduction  was  made  voluntarily  by  the  company. 

BROWNS  VALLEY.  MINN. — Bids  will  be  received  by  the  village  of 
Browns  Valley  until  June  21  for  the  installation  of  a  municipal  light  plant. 
It  is  proposed  to  install  a  gas-producer  power  development.  Plans  and 
specifications  are  on  file  at  the  Builders’  Exchanges  in  Minneapolis  and 
St.  Paul,  Minn.  L.  P.  Bigelow  is  village  clerk. 


NORTH  BR.XNCH,  MINN. — The  Village  Council  has  granted  the 
Eastern  Minnesota  Power  Company,  of  Pine  City,  a  franchise  to  oi>erate 
an  electric-light  system  in  North  Branch,  Minn. 

NORTH  M.XNKATO,  MINN. — Bids  will  be  received  by  D.  Donohue, 
city  clerk,  until  June  24  for  furnishing  and  installing  pumping  equipment 
for  the  village  water-works  system.  Bids  will  be  received  on  centrifugal 
pumps  with  electrical  power,  centrifugal  pumps  with  gasoline  power  and 
also  triplex  pumps  and  gasoline  power.  Specifications  may  be  seen  at  the 
Builders’  Exchange,  St.  Paul,  Minn.;  at  the  office  of  John  Wilson,  208 
Board  of  Trade  Building,  Duluth,  Minn.,  or  at  the  office  of  the  village 
clerk.  North  Mankato,  Minn. 

ST.  CLOUD,  MINN. — The  Granite  City  Railway  Company,  it  is  re¬ 
ported,  is  contemplating  extending  its  railway  to  the  Sauk  River. 

K.XNSAS  CITY,  MO. — The  Public  Utilities  Commission  has  recom¬ 
mended  that  the  ornamental  electric  lamps  in  the  downtown  business 
section  be  discontinued,  unless  the  merchants  and  property  owners  on 
the  streets  lighted  by  the  system  agree  to  share  the  cost  of  maintaining 
the  same. 

HOLDREGE,  NEB. — The  City  Council  has  passed  an  ordinance 
authorizing  the  Nebraska  Telephone  Company  to  place  its  wires  under¬ 
ground  in  certain  sections  of  the  city. 

NEW  MARKET,  N.  H. — The  New  Market  Electric  Light,  Power  & 
Heat  Company,  which  has  been  in  the  hands  of  a  receiver  for  the  past 
five  years,  has  been  reorganized  and  the  receivership  terminated.  The 
control  of  the  company  has  been  taken  over  by  the  New  Market  Electric 
Company,  of  which  Edwin  G.  Eastman  is  president  and  William  H.  C. 
Follansby  treasurer. 

STONE  HARBOR,  N.  J. — The  Stone  Harbor  Electric  Light  &  Power 
Company,  recently  incorporated,  it  is  reported,  is  installing  an  electric 
plant  to  supply  electricity  for  lamps  and  motors  to  the  cottages  in  Stone 
Harbor. 

COHOES,  N.  Y. — XVork  has  commenced  on  the  construction  of  the  new 
electric  power  plant  of  the  Harmony  Mills,  of  Cohoes,  N.  Y.  The 
plant  will  have  an  output  of  2000  hp  and  will  be  used  as  an  auxiliary 
plant  for  operating  and  lighting  the  mills. 

INDLISTRY,  N.  Y. — Sealed  proposals  will  be.  received  by  John  F. 
XVhite,  acting  president  of  the  Board  of  Managers  of  the  New  York 
State  .Xgricultural  and  Industrial  School,  Industry,  N.  Y.,  until  June 
20  for  inside  wiring  and  fixtures  in  connection  with  electric  power  wir¬ 
ing  and  cables  at  the  New  York  .-Xgricultural  and  Industrial  School. 
Drawings  and  specifications  may  be  seen  and  blank  forms  of  proposal 
obtained  at  the  New  York  .-Xgricultural  and  Industrial  School,  Industry, 
N.  Y.,  and  at  the  office  of  F'ranklin  B.  XX’are,  State  architect,  Albany, 
N.  Y.  Complete  set  of  plans  will  be  furnished  on  application  to  the 
State  architect. 

ONEONT.-X,  N.  Y. — .Sealed  proposals  will  be  received  by  Dr.  .Xndrew 
S.  Draper,  Commissioner  of  Education,  State  Normal  College,  Albany, 
N.  Y.,  until  June  19  for  direct-connected  engines  and  generators  and 
switchboard:  also  for  feeder  cables  and  interior  electric-light  wiring  for 
the  State  Normal  School  at  Oneonta,  N.  Y.  Plans  and  specifications  may 
be  seen  and  blank  proposal  forms  obtained  at  the  State  Normal  School, 
Oneonta,  and  at  the  office  of  Franklin  B.  XX'are,  State  architect,  .-Xlbany, 
N.  Y.  Copies  of  drawings  and  specifications  may  be  obtained  on  appli¬ 
cation  to  the  architect. 

SMITHTOXX'N,  N.  Y. — The  Town  Board  has  granted  the  Long  Island 
Lighting  Company  a  franchise  to  construct  and  operate  an  electric-light 
system  in  Smithtown  for  a  term  of  thirty  years.  W''ork  will  begin  imme¬ 
diately  on  the  erection  of  transmission  lines  to  Smithtown.  Electricity 
for  operating  the  system  will  be  supplied  from  plants  already  in  opera¬ 
tion. 

TROY,  N.  Y. — Extensive  improvements  will  be  made  by  the  New  York 
Telephone  Company  to  its  system  in  Troy,  which  will  involve  an  ex¬ 
penditure  of  about  $140,000.  The  work  includes  the  installation  of  under¬ 
ground  conduits  and  practically  rebuilding  the  system. 

DURHAM,  N.  C. — The  Durham  Traction  Company  is  reported  to  be 
contemplating  extending  its  railway  beyond  XX'est  Durham,  a  distance 
of  three  miles,  in  connection  with  the  development  of  the  section  and 
plans  for  a  country  club. 

HENDERSON,  N.  C. — It  is  reported  that  H.  H.  Thomas,  promoter  of 
the  new  local  electric  railway  company,  is  contemplating  the  use  of  the 
Edison  storage  battery  cars. 

R.-XLEIGII,  N.  C. — The  North  State  Hydro-Electric  Company  is  re¬ 
ported  to  have  purcha.sed  a  tract  of  about  eleven  acres  near  Raleigh  upon 
which,  it  is  said,  a  manufacturing  plant  will  be  erected. 

RUTHERl'ORD,  N.  C. — The  capital  stock  of  the  Rutherford  Tele¬ 
phone  Company  has  been  increased  from  $1,000  to  $10,000.  John  C. 
Mills  is  president  of  the  company. 

LISBON,  N.  D. — The  Commercial  Club  is  considering  the  question  of 
establishing  an  electric-light  plant  at  Lisbon,  N.  D. 

NEW  S.XI.EM,  N.  D. — The  Council  has  granted  the  Dakota  Coal 
Products  Company  a  twenty-year  franchise  to  supply  electricity  for 
lamps  and  motors  in  New  Salem.  It  is  understood  that  the  company 
has  purchased  electrical  and  mining  machinery. 

CLEVEL.ANl),  OHIO. — Ordinances  authorizing  an  expenditure  of 
$10,500  for  additional  equipment  for  the  two  municipal  electric  plants 
were  introduced  by  the  City  Council  at  a  recent  meeting.  The  apparatus 
to  be  purchased  includes  copper  wire,  to  cost  $3,000;  electric  meters,  at 
$3,000;  $1,500  for  poles,  and  transformers  at  a  cost  of  $3,000.  The 
equipment  will  be  paid  for  out  of  earnings  of  the  plants. 
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COLUMBUS,  OHIO. — Announcement  has  been  made  by  J.  J.  Henry, 
of  Denver,  that  the  Central  Ohio  Power  Company  will  be  incorporated  in 
a  short  time.  The  company,  it  is  said,  will  be  financed  by  the  British 
Electric  Traction  Company,  of  England.  The  company  proposes  to 
build  a  large  power  plant  at  Beaumont,  in  the  Hocking  Valley  coal  field, 
where  a  site  of  twenty  acres  has  been  secured  and  3000  acres  of  coal  land 
purchased.  Part  of  this  land  has  been  developed  and  it  is  proposed  to 
use  slack  coal,  which  will  be  produced  on  the  property,  for  fuel  for  the 
plant.  Plans  have  been  prepared  for  the  construction  of  the  plant  by 
C.  W.  Humphreys,  engineer,  of  Chicago,  Ill.,  and  bids  for  construction 
received.  The  initial  installation  will  consist  of  three  3000-kw  steam 
turbines  to  generate  electricity  at  6600  volts  for  distribution  to  mines  and 
local  manufacturing  plants.  For  long-distance  lines  energy  will  be  trans¬ 
mitted  at  66,000  volts.  It  is  said  that  contracts  have  been  placed  for  the 
initial  capacity  of  the  plant.  The  British  Electric  Traction  Company,  it 
is  reported,  has  agreed  to  take  the  bonds  of  the  Hocking-Sunday  Creek 
Traction  Company  that  will  enable  it  to  build  an  electric  railway  from 
Nelsonville  to  Lancaster.  It  is  expected  that  the  new  company  will 
supply  electricity  for  operating  the  railway.  The  cost  of  the  initial  in¬ 
stallation  is  estimated  at  $3,500,000.  Later  it  is  expected  to  enlarge  the 
plant. 

D.-W’TON,  OHIO.- — The  committee  on  law  of  the  City  Council  has  sub¬ 
mitted  a  report  to  the  effect  that  the  Dayton  Lighting  Company  has  no 
right  under  its  franchise  to  make  a  minimum  charge  of  90  cents  per 
month,  whether  the  customers  uses  energy  or  not.  It  recommends  that 
the  Director  of  Public  Service  order  the  company  to  make  a  change  in  its 
jiolicy  and  charge  only  for  the  amount  of  electricity  consumed,  in  ac¬ 
cordance  with  its  franchise. 

ELMORE,  OHIO. — .Xt  an  election  held  June  5  the  citizens  voted  to 
issue  bonds  to  the  amount  of  $5,000  to  install  an  electric-light  system. 
It  is  jiroposed  to  erect  a  distributing  system  and  purchase  current  to 
ojierate  the  plant,  bids  for  which  have  been  asked.  Either  the  Lake 
Shore  Electric  Railway  Company,  of  Cleveland,  Ohio,  or  the  Toledo, 
Port  Clinton  &  Lakeside  Railway  Company,  of  Toledo,  Ohio,  will  prob¬ 
ably  supply  the  service. 

flENEV.X,  OHIO. — The  plant  and  holdings  of  the  Madison  Telephone 
Company  have  been  purchased  by  the  People’s  Telephone  Company  for  a 
consideration  of  about  $30,000. 

N.'NPOLEON,  OHIO. — The  plant  and  holdings  of  the  Napoleon  Home 
Telephone  Company,  including  subsidiary  plants,  will  be  sold  at  receiver’s 
sale  on  June  30.  The  value  of  the  proi>erty  is  estimated  at  about  $38,500. 

TOLEDO,  OHIO. — Service  Director  Cowell  has  been  authorized  to 
prepare  and  submit  plans  to  the  City  Council  for  a  power  station  for  the 
new  high-pressure  water  system  for  fire  service. 

TOLEDO,  OHIO. — City  Solicitor  Schrieber  has  recommended  that  the 
City  Council  repeal  all  electric-lighting  grants,  inasmuch  as  the  Toledo 
Railways  &  Light  Company  has  absolutely  refused  to  accept  one  made  to 
it  recently,  when  the  price  was  fixed  at  8  cents  per  kw-hour  with  a  dis¬ 
count  of  one  cent  if  bills  are  paid  within  ten  days. 

\'INIT.\,  OKL.\. — It  is  reported  that  the  committee  appointed  to  in¬ 
vestigate  the  relative  cost  of  purchasing  electrical  energy  for  the  State 
Insane  .Vsylum  or  installing  an  electric  plant  to  furnish  electrical  service 
has  decided  that  it  would  be  cheaper  to  install  a  plant. 

PORTL.XND,  ORE.— It  is  reported  that  arrangements  are  being  made 
by  the  Mount  Hood  Railway  &  Power  Company  to  extend  its  transmis¬ 
sion  line  to  South  Mount  Tabor  to  supply  electricity  for  lamps  in  that 
locality. 

BLO(  IMSBl’RG,  PA. — Papers  have  been  filed  with  the  Secretary  of 
State  recording  the  merger  of  twenty-two  electric  and  gas  companies  in 
Columbia,  Montour  and  adjoining  counties,  under  the  name  of  the 
Columbia  Gas  &  Electric  Company.  The  company  is  to  be  capitalized  at 
$525,000  and  the  officers  are:  Edward  R.  Sponsler,  of  Harrisburg,  presi¬ 
dent;  M.  I.  Low,  of  Bloomsburg.  Pa.,  vice  president;  Albert  VV.  Duy,  of 
Bloomsburg,  secretary,  and  M.  Milleisen,  of  Bloomsburg.  treasurer. 

CL.XRION,  P.'\. — The  Clarion  River  Power  Company,  if  granted  a 
charter,  is  planning  extensive  water-power  developments  on  the  Clarion 
River,  which  will  involve  an  expenditure  of  about  $10,000,000.  The  present 
plans  call  for  the  construction  of  a  dam  near  the  mouth  of  Tionesta 
Creek,  which  will  form  a  reservoir  extending  back  to  within  a  few  miles 
of  Sheffield,  and  will  back  up  Coon  Creek  to  a  point  near  Valley  Run. 
From  that  point  a  tunnel  15,000  ft.  in  length  will  be  bored  to  the  head¬ 
waters  of  Toms  run.  which  empties  into  Clarion  River.  The  upper  40 
ft.  of  the  Tionesta  River  will  he  taken  to  the  Clarion  through  the  pro¬ 
posed  tunnel.  Dams  will  be  erected  at  the  mouth  of  the  Clarion  River, 
near  Clarion.  H.  L.  Benedum  and  J.  C.  Trees,  of  Pittsburgh,  Pa.,  are 
interested  in  the  project. 

LOCK  ILWEN.  r.-\. — The  Schofield  Engineering  Company,  of  Phila¬ 
delphia,  Pa.,  has  been  engaged  to  take  cha'-ge  of  the  construction  of  the 
Scootac  power  plant,  which  is  being  promoted  by  Luther  M.  Patterson,  of 
I^'k  Haven. 

N.XNTY  GI.O,  P.\. — T.  Stanton  Davis  and  Walter  Jones  are  reported 
to  have  secured  the  controlling  interest  in  the  Jackson  Light  Company, 
which  operates  in  Nanty  Glo.  T.  P.  Burns  is  president  of  the  Jackson 
Light  Company  and  Walter  Jones  is  secretary. 

PHIL.XDELPHIA,  PA. — Sealed  proposals  will  be  received  at  the  office 
of  the  Supervising  Architect,  Treasury  Department,  Washington,  D.  C., 
until  July  15  for  installing  a  conduit  and  wiring  system,  lighting  fixtures, 
etc.,  in  the  United  States  appraisers’  stores  at  Philadelphia.  Pa.  Plans 


and  specifications  may  be  obtained  at  the  above  office  or  at  the  office  of  the 
custodian  at  Philadelphia,  Pa.  James  Knox  Taylor  is  Supervising  Archi¬ 
tect. 

GREENVILLE,  S.  C. — The  Kattim  Manufacturing  Company,  recently 
incorporated  with  a  capital  stock  of  $50,000,  proposes  to  do  a  general 
cotton-manufacturing  business  and  acquire  and  develop  water-powers  to 
generate  electricity.  William  G.  Goldsmith,  F.  Hammond,  H.  Briggs,  J.  A. 
and  B.  E.  Greer  are  interested  in  the  company. 

GREENWOOD,  S.  C. — The  Southern  Power  Company  has  applied  to 
the  City  Council  for  a  franchise  to  erect  transmission  lines  in  Greenwood 
to  supply  electricity  to  manufacturing  plants  where  100  hp  or  more  will 
be  required.  Surveys  are  now  being  made  by  the  company  for  the  exten¬ 
sion  of  its  line  from  Newberry  to  Greenwood. 

CUSTER,  S.  D. — The  installation  of  an  electric-light  plant  in  Custer  is 
reported  to  be  under  consideration. 

FAIRXTEW,  S.  D. — The  Fairview  Milling  Company  is  reported  to  be 
interested  in  a  project  to  build  a  16-ft.  dam  and  develop  500  hp. 

PLANKINGTON,  S.  D. — A  proposition  to  install  an  electric-lighting 
system  in  Plankington  has  been  submitted  to  the  Council  by  W.  A. 
Kuntz,  of  Woolsey,  S.  D.  He  asks  for  a  twenty-five-year  franchise, 
and  if  this  be  granted  he  agrees  to  have  the  plant  ready  for  operation  by 
Nov.  1.  If  sufficient  patronage  is  guaranteed  Mr.  Kuntz  will  establish 
a  day  service  for  power  purposes. 

CHATTANOOGA,  TENN. — It  is  reported  that  the  officials  of  the 
Durham  Coal  Company  and  the  Chattanooga  Estates  Company  are  con¬ 
templating  the  construction  of  an  electric  railway  to  extend  from  Chatta¬ 
nooga  tiirc’.igh  the  lands  of  the  estaies  company  to  the  foot  of  Walden 
Ridge,  where  it  will  either  connect  with  an  incline  or  take  an  easy  grade 
for  a  line  up  the  ridge.  Electricity  for  operating  the  railway  will  be 
secured  from  Hale’s  Bar  lock  and  dam  plant. 

GALL.XTIN,  TENN. — It  is  reported  that  the  City  Council  is  contem¬ 
plating  changing  the  location  of  the  municipal  electric  light  plant  and 
moving  it  to  another  part  of  the  town. 

FT.  WORTH,  TEX. — The  committee  appointed  by  the  directors  to 
take  charge  of  the  installation  of  an  electric-light  and  heating  plant  for 
the  Masonic  Home  is  reported  to  have  awarded  tlie  contract  for  same,  to 
cost  complete  about  $30,000. 

G.XLVESTON,  TEN. — Plans  have  been  completed  by  Dr.  F.  S.  Pear¬ 
son  for  an  irrigation  system  for  the  reclamation  of  1,000,000  acres  of  arid 
lands  in  Southwestern  Texas.  The  plans  include  the  construction  of  a 
dam,  160  ft.  high  and  1360  ft.  long,  in  Medina  River,  34  miles  south  of 
San  Antonio.  The  company  proposes  to  irrigate  large  tracts  of  land  in 
Bexar,  Medina  and  adjoining  counties.  Other  irrigation  schemes  are  also 
under  consideration  by  the  company.  The  pumping  plant  will  be  operated 
by  electricity.  The  cost  of  the  entire  project  is  estimated  at  about 
$6,000,000. 

TERRELL,  TEX. — The  contract  for  the  construction  of  power-house 
for  the  municipal  water  and  light  plants  has  been  awarded  to  Sherwood 

Casgrain,  of  Terrell.  H.  Galbraith  is  chairman  of  Water  Commission. 

OGDEN,  UTAH. — The  Davis  &  Weber  Counties  Canal  Company  has 
commenced  condemnation  proceedings  against  Joshua  Goodale  in  the 
district  court  for  a  tract  of  land  desired  as  a  power  site.  The 
company  proposes  to  build  an  electric  power  plant  near  Riverdale,  I'/i 
miles  east  of  its  canal  terminus,  and  has  been  unable  to  secure  the  land 
desired  for  its  power  house.  The  proposed  plant  will  have  an  output 
of  about  5000  hp. 

S.XLT  L.\KE  CITY,  UTAH. — The  plant  and  holdings  of  the  Utah 
Independent  Telephone  Company  have  been  purchased  by  the  Rocky 
Xlountain  Bell  Telephone  Company.  It  is  understood  that  the  considera¬ 
tion  was  $1,200,000. 

CLlb'TON  FORGE,  VA. — The  capital  stock  of  the  Jackson  River  Com- 
liany  has  been  increased  from  $5,000  to  $250,000. 

GRE.XT  GATE.  \'A. — Preparations  are  being  made  by  Walter  Graham, 
manager  of  the  New  River  Terraces  Land  Company,  which  is  planning 
the  development  of  an  industrial  city  to  be  called  Gate  City,  to  organize 
a  company  under  the  name  of  the  Gap  Falls  Power  &  Electric  Company 
to  develop  the  water  power  of  the  New  River  falls  to  generate  electricity 
for  transmission  to  Gate  City  to  operate  limestone  quarrying  plant,  kilns 
and  iron-mining  plant.  Post  Office  address.  Narrows,  Va. 

RICHMOND,  VA. — The  contract  for  erecting  poles  for  the  municipal 
lighting  system  in  Washington  Ward  has  been  awarded  to  W.  H.  Jenks, 
to  cost  about  $1,200.  The  plans  call  for  the  installation  of  142  lamps. 
The  annual  appropriation  ordinance  for  this  year  provides  $9,000  for 
extending  the  Broad  Street  ornamental  lighting  system  westward  to  Pine 
Street.  It  is  also  proposed  to  erect  ornamental  lamps  on  Jefferson 
Avenue.  i 

RICHMOND,  V’A. — The  City  Council  has  authorized  E.  W.  Trafford, 
engineer,  to  proceed  with  the  installation  of  electric  incandescent  lamps 
to  replace  gas  lamps  in  streets  and  alleys  in  the  city.  The  sub-committee 
has  recommended  that  the  contract  for  equipment,  including  a  new  gen¬ 
erator,  200  lamps  and  cut-outs  and  other  equipment,  be  awarded  to  the 
Gordon  Supply  Company,  at  $14,040.  The  contract  for  ornamental  hang¬ 
ers  for  the  center  lamps  on  Bioad  Street,  to  carry  two  arc  lamps  each,  has 
been  awarded  to  the  Boyd  Iron  VV'orks.  These  lamps  will  replace  the 
center  lampis  now  in  use  in  the  business  section  of  Broad  Street. 

LE.'W'ENWORTH,  VV'.XSH. — .\pplication  has  been  made  to  the  Com 
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missioners  of  Chehalis  County  for  a  franchise  to  operate  an  electric 
railway  across  and  on  the  streets  of  Leavenworth. 

ORIENT,  WASH. — Walter  Bryant  is  reported  to  be  contemplating  the 
development  of  Boulder  Falls,  3  miles  below  Orient.  An  electric  plant 
will  be  installed  to  supply  electricity  for  lighting  the  town. 

WENATCHEE,  WASH. — The  Great  Northern  Railway  Company  is 
reported  to  have  applied  for  franchises  to  construct  and  operate  electric 
railways  to  Pateros,  Leavenworth  and  other  cities  in  the  Wenatchee 
Valley. 

SUTTON,  W.  VA. — The  contract  for  the  construction  of  the  electric 
plant  which  is  to  supply  electrical  service  to  the  towns  of  Sutton  and 
fi’assaway,  W.  Va.,  is  reported  to  have  been  awarded  to  George  H. 
Smith  &  Company,  of  Baltimore,  Md.  The  contract  includes  all  build¬ 
ings,  boilers,  engines,  generators,  transmission  lines  and  wiring  for  public 
building.  The  cost  of  the  work  is  estimated  at  about  $35,000. 

MILWAUKEE,  WIS. — The  finance  committee  of  the  City  Council  has 
recommended  that  $6,000  be  appropriated  immediately  for  preliminary 
engineering  work  on  the  proposed  municipal  electric  plant. 

MINOCQUA,  WIS. — Sealed  proposals  will  be  received  by  the  Town 
Board  of  Minoequa,  Wis.,  until  June  23  for  installation  of  an  electric- 
light  system.  The  work  will  include  the  erection  of  an  addition  to  the 
building  for  water-works  system  for  power  station,  a  25  to  30-hp  crude- 
oil  or  fuel-oil  engine,  one  20-kw,  220-volt  direct-current  generator  with 
switchboard,  a  3-kw  balancer  set  complete  with  switchboard,  instruments 
and  accessories,  pole  line  and  wiring  system,  and  one  storage  battery 
having  a  capacity  for  100  lamps  of  16  cp  for  a  period  of  eight  hours. 
Plans  and  specifications  are  on  file  at  the  office  of  W.  H.  Fisher,  town 
chairman. 

C.\RMANG.\Y,  ALTA.,  CAN. — Plans  are  being  considered  by  the 
town  officials  for  the  installation  of  an  electric-light  plant  and  water¬ 
works  system  to  cost  about  $20,000.  It  is  proposed  to  erect  a  pumping 
station  on  the  bank  of  the  river  near  the  present  electric  plant. 

VANCOUVER,  B.  C.,  CAN. — The  local  power  plant  of  the  Portland 
Railway  Light  &  Power  Company  was  destroyed  by  fire  on  June  4, 
causing  a  loss  of  about  $65,000.  Electricity  is  now  being  supplied  in 
X'ancouver  from  the  Portland  plant  through  an  emergency  cable. 

HAMILTON,  ONT.,  CAN. — E.  I.  Sifton,  consulting  engineer,  of 
London,  Ont.,  engaged  by  the  City  Council  to  prepare  a  report  on  the 
cost  of  the  installation  of  a  municipal  electric-light  and  power  plant  in  . 
Hamilton,  has  submitted  his  report  to  the  City  Council.  For  a  complete 
plant  supplying  electricity  for  street  lighting,  commercial  and  residential 
lighting  and  power  requirements  he  estimates  an  expenditure  of  $502,878, 
as  follows:  Underground  conduits,  $95,375;  estimated  cost  of  service 
for  same,  $3,200;  cables,  drawings  and  splicing,  $48,980;  primary  wood 
pole  distribution,  $29,994;  substation  and  equipment,  $54,450;  line  trans¬ 
formers,  $14,500;  meters,  $15,750;  high-tension  intcrswitching  station, 
$5,300;  concrete  distribution  poles  and  lamps,  $99,540;  iron  five-lamp  orna¬ 
mental  tungsten  standards,  $30,000;  iron  onedamp  ornamental  tungsten 
standards,  $6,220;  establishment  expenses,  $62,350;  secondary  wiring, 
re'sidence  lamps,  $8,000,  and  secondary  power  service  lines,  $3,675.  The 
street  lighting  system  provides  for  1789  arc  lamps.  The  classification  of 
capital  costs  are  approximately  as  follows;  Street  lighting,  $240,906; 
commercial  lighting,  $66,041;  residential  lighting,  $67,732;  power,  $55,725, 
and  prospective  investment,  $72,474.  At  present  the  city  is  paying 
$75,180  for  street  lighting  and  for  operating  pumping  stations. 

TORONTO,  ONT.,  CAN. — The  Electrical  Department  of  the  city  of 
Toronto  has  announced  rates  for  electricity  for  lamps  and  motors  fur¬ 
nished  by  the  municipal  electric  plant,  energy  for  which  is  supplied  by 
the  Toronto  hydroelectric  system.  The  new  schedule  is  as  follows: 
Residence  service — A  monthly  service  charge  of  4  cents  per  hundred 
S(|uare  feet  of  floor  area,  plus  3  cents  per  kw-hour  for  all  energy  con¬ 
sumed,  with  a  discount  of  10  per  cent  for  prompt  payment,  under  a  one- 
year  agreement.  Commercial  lighting,  alternating  current,  115-230  volts — 
8  cents  per  kw-hour  for  the  first  thirty  hours  used  per  month  and  3  cents 
per  kw-hour  for  all  used  in  excess  per  month,  with  a  discount  of  10  per 
cent  for  prompt  payment  under  a  one-year  agreement,  15  per  cent  dis¬ 
count  under  a  three-year  agreement,  and  20  per  cent  discount  under  a  five- 
year  agreement;  minimum  monthly  bill  $1  net  for  each  kw-hour  of  maxi¬ 
mum  demand.  Commercial  power  service,  three-phase,  25  cycles,  550 
volts — A  service  charge  of  $1.35  per  month  per  hp  of  maximum  demand 
for  the  first  10  hp;  all  excess  at  $1  per  hp  of  maximum  demand,  plus 
114  cents  per  kw-hour  for  all  energy  consumed  for  the  first  fifty  hours’ 
monthly  use  of  the  maximum  demand,  1  cent  per  kw-hour  for  the  next 
succeeding  fifty  hours’  use  and  54  cent  per  kw-heur  for  all  in  e.xcess,  with 
the  same  discounts  as  above.  The  present  rates  charged  by  the  Toronto 
Electric  Light  Company  are  as  follows:  Residence  lighting,  8  cents  per 
kw-hour  (20  cents  per  kw-hour,  subject  to  a  discount  of  60  per  cent  for 
prompt  payment).  Commercial  lighting,  net  rate  of  8  cents  per  kw-hour 
on  five-year  contract;  12  cents  per  kw-hour  on  one-year  contract.  Power 
rates — For  alternating  current,  8  cents  per  kw-hour,  with  a  minimum 
charge  of  $1  per  month,  with  discounts  as  follows:  To  consumers  whose 
hills  amount  to  $25  per  month,  6  cents  per  kw-hour,  and  for  bills  of  $50 
per  month  the  rate  is  4  cents  per  kw-hour.  Special  rates  are  made  to 
large  consumers.  It  is  understood  that  the  Toronto  Electric  Light  Com¬ 
pany  is  considering  a  reduction  in  its  rate  to  meet  the  prices  made  by 
the  municipal  electric  system. 

MELVILLE,  SASK,  CAN. — Contracts  for  equipment  for  the  pro¬ 
posed  municipal  electric-light  plant  have  been  awarded  as  follows:  To 


Kilmer,  Pullen  &  Burnham,  of  Toronto,  Ont.,  agents  for  the  General 
Electric  Company,  of  Sweden,  for  generators,  switchboard  exciters, 
pumps,  motors  and  compressors,  for  $7,438;  street  lighting  system  to 
the  Northern  Electrical  &  Manufacturing  Company,  Ltd.,  of  Winnipeg, 
Man.,  Can.,  for  $832,  and  for  poles  and  line  materials  at  $2,947,  and 
to  William  Bross  &  Sons  for  compression  tanks,  for  $2,018. 

SASKATOON,  SASK.,  CAN. — At  an  election  held  May  25  the  rate¬ 
payers  voted  in  favor  of  the  by-law  appropriating  $25,000  for  ex¬ 
tensions  to  the  municipal  electric-light  plant. 


New  Industrial  Companies, 

THE  AUTOMATIC  ELECTRIC  PIANO  COMPANY,  of  Everett, 
Mass.,  has  been  incorporated  with  a  capital  stock  of  $25,000.  A.  E.  Vinal 
is  president  of  the  company  and  VV’.  M.  Ferguson,  of  Everett,  Mass., 
treasurer. 

THE  BLAKE  ELECTRIC  .MANUFACTURING  COMPANY,  of  Bos¬ 
ton,  Mass.,  has  been  chartered  with  a  capital  stock  of  $50,000  for  the 
purpose  of  manufacturing  electrical  goods.  H.  A.  Quinn,  of  Woburn, 
Mass.,  is  president,  and  E.  M.  Heustis,  of  Charleston,  Mass.,  is  treasurer. 

THE  B.  A.  B.  MODEL  &  .MANUFACTURING  COMPANY,  of  New 
York,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $10,000  to 
do  an  electrical  and  mechanical  engineering  business,  etc.  The  incor¬ 
porators  are  .Arthur  J.  Brown  and  .Anthony  J.  Brown,  both  of  1544 
Minford  Place,  New  York,  N.  Y.,  and  Thomas  R.  .Atkinson,  Fifth  Ave¬ 
nue,  corner  of  Forty-first  Street,  Brooklyn,  N.  Y. 

THE  CLEVELAND  ELECTRIC  &  MACHINE  MANUFACTURING 
COMPANY,  of  Cleveland,  Ohio,  has  been  incorporated  with  a  capital 
stock  of  $25,000  by  A.  F.  Klein,  A.  H.  Bender,  .Alonzo  Manhard  and 
S.  J.  Schwenger. 

THE  DULUTH  BOILER  WORKS,  of  Augusta,  Maine,  has  filed 
articles  of  incorporation  with  the  Secretary  of  State  with  a  capital 
stock  of  $250,000.  The  company  proposes  to  manufacture  boilers,  do  a 
machinists’  and  metalworkers’  business.  R.  S.  Buzzell  is  president  and 
L.  J.  Coleman,  treasurer,  both'  of  Augusta,  Maine. 

THE  ELECTRIC  WELDER  COMPANY,  of  Kokomo,  Ind.,  has  been 
organized  to  manufacture  machines  for  the  purpose  of  electric  welding 
of  all  kinds  of  metals.  The  directors  are  Jesse  Jackson,  Fred  M.  Ruddcll 
and  Conrad  Wolf. 

THE  GREENFIELD  CONDUIT  MANUFACTURING  COMPANY,  of 
Jersey  City,  N.  J.,  has  filed  articles  of  incorporation  with  a  capital  stock 
of  $200,000.  The  incorporators  are  E.  T.  Greenfield,  W.  T.  Ruette  and 
S.  Cochrane,  of  Jersey  City,  N.  J.  The  company  proposes  to  manu¬ 
facture  conduits,  pipes,  etc. 

THE  ILLUMINATING  PRODUCTS  COMPANY,  of  Newark,  N.  J., 
has  been  chartered  by  M.  B.  Allen,  of  Honesdale,  Pa.;  G.  M.  Jost,  of 
Brooklyn,  N.  Y. ;  J.  J.  Steinhart,  of  Newark,  N.  J.,  and  T.  M.  Sewards, 
of  New  York,  N.  Y.  The  company  is  capitalized  at  $250,000  and  pro¬ 
poses  to  manufacture  illuminating  articles  and  electric  appliances. 

THE  MID-WESTERN  CAR  SUPPLY  COMPANY,  of  Chicago,  Ill., 
has  been  incorporated  with  a  capital  stock  of  $25,000  by  G.  A.  Chritton, 
J.  G.  .Anderson  and  R.  A.  Raymond,  all  of  Chicago,  Ill.  The  company 
proposes  to  manufacture  railway  material  and  supplies. 

THE  PERPETUAL  GERM-PROOF  TELEPHONE  MOUTHPIECE 
COMP.ANY,  of  San  Francisco,  Cal.,  has  been  granted  a  charter  with  a 
capital  stock  of  $75,000.  The  incorporators  are  E.  J.  Leiter,  F.  Rittig- 
stein,  J.  L.  Janet,  M.  F.  Rapp  and  W.  M.  English. 

THE  REQUA  MOTOR  COMPANY,  of  New  York,  N.  Y.,  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $500,000  to  manufacture 
motors,  machinery,  etc.  The  incorporators  are  VV’.  B.  Wait,  Tr.,  H. 
Sammatt,  of  New  A’ork,  N.  Y.,  and  J.  A.  McCort,  of  Brooklyn,  N.  Y. 

THE  SIEMUND  WENZELL  ELECTRIC  WELDING  COMP.ANY,  of 
New  A'ork,  N.  Y.,  has  filed  articles  of  incorporation  with  a  capital  stock 
of  $125,000  for  the  purpose  of  doing  a  business  of  electric  welding,  etc. 
The  incorporators  are  T.  Rumney,  of  Bayside,  N.  Y. ;  L.  M.  Smith,  of 
Hoboken,  N.  J.,  and  H.  L.  J.  Siemund,  of  New  York,  N.  Y. 

THE  SUPERIOR  STORAGE  BATTERY  COMP.ANY,  of  Brooklyn, 
N.  Y.,  has  been  granted  a  charter  with  a  capital  stock  of  $25,000  to 
manufacture  and  deal  in  storage  batteries.  The  incorporators  are  R. 
Drambourg,  11.  Bonawitz  and  J.  E.  Reid,  of  Brooklyn,  N.  Y. 

W.  C.  COVINGTON  &  COMPANY,  of  Gary.  Ind..  have  been  incor¬ 
porated  for  the  purpose  of  doing  a  general  contracting  business,  includ¬ 
ing  the  construction  of  gas  and  electric  plants,  railroads,  water  systems, 
etc.  The  incorporators  are  William  C.  Covington,  D.  E.  Baxter  and  O.  L. 
Wildemuth. 


New  Incorporations. 

B.AKERSFIELD,  CAL. — The  Bakersfield  &  Kern  Electric  Railway  Com¬ 
pany  has  been  chartered  with  a  capital  stock  of  $250,000  to  build  an 
electric  railway  in  Bakersfield.  The  incorporators  are  C.  R  Eager.  S.  B. 
Cushing,  H.  A.  Blodgett,  F.  T.  Whorff  and  C.  N.  Beal. 

ANDERSON,  MO. — Articles  of  incorporation  have  been  filed  for  the 
Anderson  Water,  Light,  Heat  &  Power  Company  with  a  capital  stock 
of  $30,000  by  B.  S.  Dunn,  W’.  J.  Chamblis  and  R.  A.  Bates. 
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TULSA,  ()KL.\. — The  Dodge  Electric  Company  has  been  incorporated 
with  a  capital  stock  of  $2,000  by  C.  A.  V’eale,  J.  W.  Dodge  and  G.  1*. 
Dodge. 

IIKKMISTOX,  ORE. — The  Hermiston  Farmers’  Telephone  Company 
has  been  incori>orated  with  a  capital  stock  of  $10,000  by  W.  H.  Skinner, 
president;  Henry  Sommers,  P.  P.  Sullivan  and  Charles  E.  Percy. 

STRAHL,  R.  F.  D.,  PERSIA,  TENN.— The  Tennessee  River  Tele¬ 
phone  Company  has  been  chartered  with  a  capital  stock  of  $5,000  by  C. 
M.  Smith,  R.  D.  Keller,  J.  R.  Roark  and  J.  R.  Sanders.  The  company 
proposes  to  erect  a  telephone  line  from  Strahl  to  Romeo  and  from  Strahl 
to  Rogersville. 

ATHENS,  TEX. — .Articles  of  incorporation  have  been  filed  for  the 
Athens  Telephone  Company  with  a  capital  stock  of  $25,000  by  J.  A. 
Jones,  J.  W.  Murchison,  E.  A.  Carroll  and  others. 

BUD.A,  TEX. — The  Buda  Telephone  Company  has  been  organized 
with  a  capital  stock  of  $5,000.  It  is  understood  that  the  new  company 
will  make  extensive  improvements  to  the  local  system  which  it  has  recently 
purchased.  The  directors  are  W.  S.  Birdwell,  L.  L.  Carter,  C.  C.  Hud¬ 
dleston,  J.  J.  Blanton  and  J.  W.  Adair. 

HONDO,  TEX. — The  Hondo  Light,  Power  &  Ice  Company  has  been 
organized  with  a  capital  stock  of  $24,000  by  J.  H.  Horn,  Louis  Scblentz 
and  Jacob  Fohn. 

PORTL.AND,  TEX. — .Articles  of  incorporation  have  been  filed  for  the 
Portland  Development  Company  with  a  capital  stock  of  $60,000  by  John 

G.  Willacy,  J.  M.  Eskridge  and  E.  C.  Wessnedor.  The  company  proposes 
to  install  public  utilities  and  other  improvements  in  the  town. 

HEBER,  UT.AH — The  Duchesne  Telephone  Company  has  been  chart¬ 
ered  with  a  capital  stock  of  $20,000  to  operate  a  telephone  and  tele- 
giaph  system.  The  officers  of  the  company  are  J.  W.  Buckley,  president 
and  manager;  Virgil  Fraughton,  vice-president;  George  M.  Gorjensen, 
secretary  and  treasurer. 

NARROWS,  VA. — The  Narrows  Electric  Light  &  Power  Company  has 
been  granted  a  charter  with  a  capital  stock  of  $5,000.  The  officers  of  the 
company  are:  H.  VV'.  Hale,  president;  George  L.  Bane,  vice-president; 

H.  C.  Johnson,  secretary,  and  B.  T.  Johnson,  Jr.,  treasurer. 

RICHMOND,  VA. — The  Federal  Electrical  Utilities  Corporation  has 

been  granted  a  charter  by  the  Virginia  Corporation  Commission  with  a 
capital  stock  of  $6,000,000.  The  officers  of  the  company  are:  M.  Gregg 
Latimer,  president;  D.  K.  Keller,  vice-president,  and  John  B.  Marsh, 
secretary,  all  of  New'  York,  N.  Y.  The  headquarters  of  the  company 
will  be  located  in  Richmond,  Va. 

RICHMOND,  V.A. — The  Appalachian  Power  Company  has  been  char¬ 
tered,  with  an  authorized  capital  stock  of  $25,000,000.  The  company 
will  confine  its  operations  to  the  counties  of  southwest  Virginia,  with 
rights  to  enter  any  city  and  furnish  power.  Among  the  towns  which  the 
company’s  lines  will  reach  are  Pocahontas,  Graham,  Blueheld,  Princeton 
and  Bramwell.  The  officers  of  the  company  are:  H.  M.  Byllesby,  of 
Chicago,  Ill.,  president;  M.  A.  Wells,  of  New  York,  N.  Y.,  vice-president; 
Elmer  Dover,  of  Chicago,  Ill.,  secretary,  and  R.  J.  Graff,  of  Chicago,  Ill., 
treasurer. 

RICILMOND,  V.A. — .Articles  of  incorporation  have  been  filed  for 
the  Henrico  &  Chesterfield  Railroad  Company  with  a  capital  stock  of 
$50,000  to  build  an  electric  railway  from  Ridge  Church  to  Bon  Air  and 
across  the  Southampton  bridge  at  the  Country  Qub,  a  distance  of  6 
miles.  The  officers  of  the  company  are:  Thomas  S.  Winston,  president; 
AN’.  O.  Burton,  vice-president,  and  William  C.  Schmidt,  secretary  and 
treasurer. 


Personal, 


MR.  HUGO  REISIS'GBR,  of  New  York,  the  well-known  importer  of 
arc-lamp  electrodes,  received  the  honorary  degree  of  master  of  arts  from 
Columbia  University  on  June  7. 

MR.  F.  B.  BRIGGS  has  resigned  his  position  as  chief  tngineer  of  the 
electrical  plant  of  the  North  .Adams  (Mass.)  Gas  Light  Company,  which 
he  has  hold  for  the  eighteen  years. 

.MR.  ll'JLLI.IM  USDERIVOOD,  a  graduate  of  the  Forestry  School, 
University  of  Minnesota,  has  been  appointed  by  Page  &  Hill  Comiiany  to 
t.ike  charge  of  its  pole-preserving  plant  at  Minnesota  Transfer,  Minn. 

MR.  ROS.iLD  CR.-HUFORD  has  resigned  his  position  as  general 
manager  of  the  Stamford  (Conn.)  Gas  &  Electric  (ximpany,  to  devote 
his  entire  time  to  the  management  of  the  Oven  Equipment  Company, 
New  Haven,  Conn. 

MR.  CARL  HERISG  presented,  by  invitation,  a  description  of  his 
new  type  of  electric  furnace  at  a  meeting  last  week  of  the  Philadelphia 
Foundryimn’s  .Association.  The  meeting  was  held  at  the  Manufacturers’ 
Club,  with  :.  large  attendance  from  out  of  town. 

MR.  C.  .4.  REED,  general  superintendent  of  the  Ohio  Division  of  the 
Central  Union  Telephone  Company,  has  been  appointed  general  super¬ 
intendent  of  the  company’s  property  in  Ohio,  Indiana,  Illinois,  AViscon- 
sin  and  Michigan.  He  was  the  guest  of  honor  at  a  testimonial  banquet 
given  by  officials  of  the  company  at  the  Southern  Hotel,  Columbus. 

DR.  LOUIS  BELL,  consulting  engineer  of  the  Edison  Electric  Illumi¬ 
nating  Company  of  Boston,  was  the  sjieaker  at  the  regular  May  meeting 
of  the  New  England  Section  of  the  Illuminating  Engineering  Society, 
which  was  held  at  the  Edison  Building,  Boston.  Dr.  Bell  gave  an  in¬ 
formal  talk  on  "Chromatic  .Aberration  of  the  Eye  in  Relation  to  A’ision.” 


MR.  E.  G.  SCHMEISSER,  from  the  electrical  engineering  course  of 
the  Massachusetts  Institute  of  Technology  and  formerly  assistant  engi¬ 
neer  in  the  department  of  electric  traction  of  the  Pennsylvania  Railroad 
Company,  has  been  elected  second  vice-president  of  the  Wiener  Machinery 
Company,  of  New  York.  The  capital  of  the  AViener  Machinery  Company 
has  been  increased  recently  to  $25,000  and  branch  offices  have  been  opened 
in  Pittsburgh  and  Boston. 

MR.  HARRY  R.  STOKES  has  resigned  as  motor-service  engineer  and 
acting  general  agent  of  the  New  York  &  Queens  Electric  Light  &  Power 
Company  to  become  associated  with  the  Packard  Motor  Car  Company, 
of  New  A’ork,  where  the  greater  part  of  his  time  will  be  devoted  to 
development  of  increased  production  and  efficiency  methods.  Prior  to 
his  connection  with  the  New  York  &  Queens  Company  Mr.  Stokes  was 
with  the  Edison  Electric  Illuminating  Company  of  Brooklyn  for  a  year 
as  assistant  motor-service  engineer,  for  five  years  with  the  Stone  & 
Webster  Corporation  in  Minneapolis  and  Savannah  as  a  special  agent 
in  the  commercial  depariments.  and  was  for  two  years  in  a  similar  posi¬ 
tion  with  the  Georgia  Railw’ay  &  Electric  Company. 


Obituary, 


MR.  OTIS  E.  PUTNAM,  for  many  years  a  prominent  merchant  and 
a  director  of  the  AVorcester  (Mass.)  Electric  Light  Company  from  1904 
to  1910,  died  at  his  home  on  June  9.  At  one  time  he  was  a  prominent 
director  of  the  Worcester  &  Holden  Street  Railway  Company. 

.MR.  J.4MES  B.  DOUGLAS,  manager  for  the  Dayton  (Ohio)  territory 
of  the  Bell  Telephone  Company,  died  on  June  3  after  a  lingering  illness 
of  two  years.  He  was  born  in  Shiloh,  Ohio,  in  1875  and  entered  the 
employ  of  the  Bell  Telephone  Company  in  1895,  having  been  manager 
for  the  company  successively  in  Tiffin,  Gallipolis,  Circleville,  Alliance  and 
Dayton,  Ohio.  He  is  survived  by  his  wife  and  one  son. 

MR.  CHARLES  A.  BODWELL,  a  prominent  figure  in  the  Maine  electri¬ 
cal  field,  died  at  Sanford,  Maine,  June  6  at  the  age  of  fifty-four.  Mr.  Bod- 
well  was  president  of  the  Sanford  Light  &  Power  Company,  Bridgton 
Water  &  Electric  Company  and  Ossipee  A’ alley  Power  Company.  He  be¬ 
came  connected  with  the  Sanford  company  in  1892,  and  two  years  later 
took  charge  of  an  electric  railway  three  miles  long  between  Sanford  and 
Springvale,  which  developed  into  the  Atlantic  Shore  Line  System. 


Trade  Publications, 


IGNITION  .APPARATUS  AND  ACCESSORIES.— A  folder  published 
by  the  Manhattan  Electrical  Supply  Company,  New  A’ork,  describes  the 
line  ci  automobile  specialties  manufactured  by  it.  'Ihe  list  includes 
horns,  push  buttons,  spark  coils,  switches,  lamps  and  attachments,  con¬ 
nectors,  spark  plugs,  batteries  and  meters. 

ELECTRICALLY  HE.ATED  APPAR.ATUS.— The  Manhattan  Electri¬ 
cal  Supply  Company,  New  York,  has  issued  a  booklet  devoted  to  its 
line  of  “Mesco”  heating  devices,  including  toasters,  stoves,  chafing 
dishes,  percoi.otors.  cookers,  pads,  soldering  coppers,  etc.  The  “Mesco” 
toaster  has  adjustable  doors,  enabling  the  bread  to  be  placed  near  to  or 
far  from  the  hea’ing  element. 

SCKEAV  GLASS  INSULATORS. — Catalog  No.  50  of  the  Brookfield 
Glass  Company,  New  York,  dated  May  1,  includes,  in  addition  to  lines 
of  standard  telegraph  and  telephone  glass  insulators,  several  recent  types 
for  ordinary  pole  lines  and  a  number  of  forms  for  heavy  high-tension 
work.  The  ad>rance  in  the  use  of  glass  insulators  for  the  latter  service 
is  illustrated  by  the  weights,  one  type  weighing  12  lb. 

BOILER  TUBE  CLE.ANERS. — In  a  28-page  publication,  designated  as 
Catalog  No.  36,  the  Roto  Company,  Hartford,  Conn.,  describes  and 
illustrates  tube  cleaners  of  the  rotary  type  driven  by  either  air,  steam 
or  motor.  The  driving  motor  operates  by  the  direct  pressure  of  steam 
or  air  upon  a  balanced  rotary  piston  which  revolves  in  a  special  cylinder 
and  carries  the  shaft  to  which  the  cutting  tools  are  attached. 

FI.XTURES  FOR  STREET  .AND  PARK  LIGHTING.— The  Morris 
Iron  Company,  Frederick,  Md.,  has  just  issued  Catalog  No.  20,  devoted 
to  posts  and  poles  for  ornamental  street-lighting  projects.  Ornamental 
standards,  combination  light  and  trolley  poles,  combination  light  and 
transmission  poles,  arc-lamp  posts,  bases  and  brackets  are  listed  and 
described,  and  a  number  of  tables  on  wrought-iron  tubular  poles  given. 

MULTIPHASE  INDUCTION  MOTORS.— The  induction  motors 
built  by  the  Ft.  AVayne  Electric  AVorks,  Ft.  AA'ayne,  Ind.,  have  two 
types  of  frame — riveted  and  skeleton.  A  description  and  general  idea 
of  the  important  features  in  the  construction  and  design  of  these  two 
types  of  frame,  the  different  forms  of  rotors,  and  such  accessories,  as 
rheostats,  controllers,  etc.,  are  contained  in  Bulletin  No.  1128,  just  issued. 

BRILLI.ANT  L.AMPS. — The  Brilliant  Electric  Company,  Electric  Build¬ 
ing,  Cleveland,  is  distributing  a  12-page  price-list  of  vest-pocket  size 
covering  the  principal  types  of  Brilliant  incandescent  lamps,  including 
the  new  drawn-wire  “Mazda.”  .A  commendable  feature  of  the  booklet 
is  its  stiff  cover,  which  is  calculated  to  preserve  the  contents  until  the 
owner  has  thoroughly  familiarized  himself  therewith,  or  until  such  time  as 
a  later  edition  may  be  issued. 

INDUCTION-TYPE  WATT-HOUR  METER.— The  Ft.  AVayne  Elec¬ 
tric  AA’orks’  tyiie  K3  iKilyphase  watt-hour  meter  is  described  in  Bulletin 
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No.  1129.  Two  single-phase  motor  elements  act  on  separate  cups,  both 
of  which  are  mounted  on  a  single  shaft  so  that  the  registration  is  due 
to  the  resultant  torque  of  the  two  elements.  The  meter  is  said  to  be 
dust  and  tamper-proof  and  to  be  free  from  the  effects  of  external  and 
internal  fields.  It  has  a  bronze  shaft,  removable  pivot  and  diamond 
jewel,  with  spring-top  bearing. 

MOTOR-DRIVEN  GRINDERS  .AND  BUFFERS.— Bulletin  No.  1127, 
issued  by  the  E't.  Wayne  Electric  Works,  Ft.  Wayne,  Ind.,  gives  details, 
dimensions  and  general  descriptions  of  Northern  grinders  and  buffers 
for  direct-current  circuits.  The  machines  embody  the  motor,  speed  con- 
toller  and  grinder  or  buffer  in  a  single  unit.  The  controller  is  located 
in  the  pedestal  and  wired  to  the  motor,  so  that  when  the  machine  is 
fastened  to  the  floor  the  only  wiring  necessary  is  the  connection  be¬ 
tween  the  starter  and  the  mains. 

CENTR.XL-ST.VITON  HE.XTING. — The  .American  District  Steam  Com¬ 
pany,  l.ockport,  N.  A’.,  has  issued  a  pamphlet  dealing  in  a  general  way 
with  central-station  heating.  Throughout  the  pamphlet  are  illustrations 
of  residences,  business  blocks,  public  buildings,  etc.,  in  various  parts  of 
the  country  which  are  heated  by  live  and  exhaust  steam  from  central- 
station  systems  installed  by  the  company.  Mechanical  points  of  interest, 
views  of  work  under  construction,  and  information  on  the  materials  and 
devices  used  in  the  construction  of  the  system  are  also  incorporated  in 
the  56-page  pamphlet. 

OPER.ATION  OF  .ARC  I. -AMPS. — The  National  Carbon  Company, 
Cleveland,  Ohio,  has  published  a  76-page  book  entitled  “Practical  Opera¬ 
tion  of  .Arc  Lamps.”  which  it  will  send  gratis  to  any  one  connected  with 
the  construction,  operation  or  maintenance  of  arc  lamps  of  any  form. 
The  book  contains  practical  and  helpful  notes  on  almost  every  phase 
of  arc-lamp  construction  and  operation.  .A  number  of  practical  tables 
are  incorporated,  and  by  means  of  an  index  the  various  articles  are 
readily  found.  The  work  was  compiled  by  the  company’s  illuminating 
engineers  and  embodies  besides  their  experiences  those  of  its  salesmen. 

FEED-AV'.ATER  HE.ATER. — Leaflet  No.  9,  isued  by  the  Harrison 
Safety  Boiler  Works  Philadelphia,  Pa.,  is  devoted  to  a  description  of 
the  Cochrane  heater  for  two  different  water  supplies.  The  combination 
heater  has  two  separate  water  inlets,  two  sets  of  trays,  a  dividing  wall 
or  partition  in  the  water  space  so  that  there  are  two  sedimentation  and 
filter  chambers  and  two  pump  supply  openings.  The  apparatus  is  de¬ 
signed  for  use  where  water  from  one  source  is  required  for  one  purpose 
and  water  from  another  source  for  another  purpose,  and  besides  re¬ 
quiring  less  area  than  tv^o  separate  heaters  dispenses  with  duplication  of 
valves  and  piping. 

CHARGING  THE  “ELECTRIC”  AT  HOME.— “Don’t  forget  the  ‘little’ 
charging  set  when  you  buy  her  that  ‘little  electric’  ”  is  the  title  of  an  at¬ 
tractive,  full-color  poster  just  issued  by  the  General  Electric  Company  for 
display  by  central-station  operators  and  dealers  in  electric  automobile  sup¬ 
plies.  The  “little”  charging  set  refers  to  the  company’s  “Runabout  Type” 
mercury-arc  rectifier  ’oattery -charging  set,  so  popular  with  women  and 
other  owners  of  “electrics,”  who  wish  to  do  their  charging  at  home  and 
find  that  the  “little’’  charging  set  overcomes  all  difficulties  usually  at¬ 
tending  the  operation.  The  lady,  the  electric  runabout,  and  the  “little” 
charging  set  make  a  happy  combination,  which  tells  an  important  story 
in  a  very  pleasing  way. 


BUSINESS  NOTES. 

BOSTON  SONS  OF  JOVE. — .A  “rejuvenation”  of  the  Sons  of  Jove 
will  take  place  on  the  evening  of  June  23  at  Boston,  Mass. 
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994,125.R.AILW.AY  SIGNAL;  J.  P.  Coleman,  New  A'ork,  N.  Y.  App. 
filed  Alay  2,  1910.  Constructive  details  relating  to  motor-operated 
railway  signals. 

994.145.  .AUTOMATIC  ELECTRIC-LIGHTING  SYSTEM;  John  W. 

Frees  and  Louis  Winter,  Reading,  Pa.  -App.  filed  May  2,  1910.  .Ar¬ 
rangements  are  made  for  charging  a  -storage  battery  whenever  the 
voltage  is  reduced  below  a  predetermined  value  and  disconnecting 
the  charging  circuit  when  the  voltage  reaches  a  predetermined  value. 

994.146.  .AUTOM.ATIC  ELECTRIC-LIGHTING  SYSTEM;  John  W. 

Frees  and  Louis  AA'inter,  Reading.  Pa.  App.  filed  May  2,  1910. 
-A  modification  of  patent  994,145. 

994,159.  MOTOR-CONTROLLER;  Clark  T..  Henderson,  Milwaukee, 
Wis.  .App.  filed  Oct.  17,  1908.  .Arrangements  are  made  for  employ¬ 
ing  a  series-wound  motor  as  a  generator  during  braking  by  exciting 
the  field  coils  from  an  external  source. 

994,170.  AUTOMATIC  CIRCUIT-CLOSER;  L.  A.  I.aplant,  Plattsburg, 
N.  Y.  .App.  filed  .April  8,  1910.  The  rwitch  is  provided  with  a 
toggle  mechanism  operated  electromagnetically. 

994,188.  ELECTRIC  HEATING  UNIT;  E.  J.  Ovington,  Los  .Angeles, 
Cal.  App.  filed  Jan.  25,  1909.  Details  of  an  immersion  heater  in¬ 
tended  for  heating  liquids  in  an  open  vessel. 

994,205.  ELECTRIC  INCUB.ATOR;  E.  H.  Schorer,  Columbia,  Mo.  App. 
filed  Sept.  13,  1909.  .Arrangements  are  made  for  regulating  the  heat 
electrically  developed  in  the  incubator. 


THE  EASTERN  EF.ECTRIC  LAMP  COMPANY,  Boston.  Ims  trans¬ 
ferred  its  executive  offices  to  more  commodious  quarters  in  the  Oliver 
Building,  141  Milk  Street. 

ELECTRIC.AL  CL.AMBAKE. — The  ninth  annual  clambake  of  the 
New  England  Electrical  Fraternity  will  be  held  at  the  Pomham  Club  at 
Providence,  R.  I.,  on  Saturday,  June  24. 

ALL-NIGHT  WORK  IN  POLE  YARD.— To  enable  work  to  be  carried 
on  night  and  day  at  its  Minnesota  Transfer  yard,  the  Page  &  Hill  Company 
has  installed  an  electric-lighting  system,  and  put  on  a  night  shift. 

THE  EYNON-EVANS  MANUFACTURING  COMPANY,  engineers, 
brass-founders  and  machinists.  Fifteenth  and  Clearfield  Streets,  Philadel¬ 
phia,  has  purchased  the  entiie  plant  of  the  H.  P.  White  Company,  ot 
the  same  city. 

MR.  F.  O'.  H.ALDY,  formerly  superintendent  of  the  door  check  and 
hoist  departments  of  the  Yale  &  Towne  Manufacturing  Company,  Stam¬ 
ford,  Conn.,  has  accepted  the  position  of  superintendent  of  the  Whitlock 
Coil  Pipe  Company,  of  Hartford,  Conn. 

C.AT.ALOGS  WANTED. — Wright  &  Company,  105  Reade  Street,  New 
York  City,  who  are  purchasing  agents  for  electrical  supply  houses,  elec¬ 
tric-light  companies  and  independent  telephone  companies,  would  be 
pleased  to  receive  catalogs  and  prices  from  manufacturers. 

THE  ELECTRIC  CONTROLLER  St  MANUF.ACTURING  COM- 
P.ANY  has  moved  its  Chicago  office  from  the  Merchants’  Loan  &  Trust 
Building  to  1417  Monadnock  Block,  and  has  added  to  its  sales  force 
Mr.  T.  H.  Pither,  formerly  of  the  Western  Electric  Company. 

THE  FITZGERALD  .AND  BENNIE  LAJ30R.ATORIES,  Niagara 
Falls,  were  removed  June  15  to  new  and  more  commodious  quarters,  at 
Highland  and  Whirlpool  Avenues.  The  new  location  affords  greatly  en¬ 
larged  and  improved  facilities  for  the  work  of  these  laboratories. 

SWITCHES  AND  FUSES. — The  Detroit  Fuse  &  Manufacturing  Com¬ 
pany.  Detroit,  Alich.,  is  distributing  Bulletin  No.  21,  on  “Detroit” 
switches,  and  Bulletin  No.  22,  on  “.Arkless”  fuses.  These  bulletins  give 
complete  information  on  these  appliances,  and  should  be  found  of  great 
interest  to  fuse  and  switch  buyers. 

McC.ASLIN  CONVEYOR  FOR  HANDLING  RAW  SUGAR.— The 
Mead-Morrison  Manufacturing  Company,  Cambridge.  Mass.,  has  just 
closed  a  contract  with  the  Canada  Sugar  Refining  Company,  of  Montreal, 
Canada,  for  apparatus  to  handle  raw  sugar  at  their  refinery.  The  capacity 
of  the  conveyor  will  be  seventy  tons  per  hour.  The  installation  will  he 
particularly  interesting  because  of  an  ingenious  device  for  preventing 
the  accumulation  of  sugar  in  the  buckets. 

ELECTRIC  STORAGE  BATTERY  COMP.ANY’S  ATLANTA 
STOREROOM. — The  Electric  Storage  Battery  Company,  of  Philadelphia, 
has  opened  a  new  storeroom  at  .Atlanta,  Ga.,  owing  to  the  development 
of  the  electric  vehicle  business  in  the  South  and  the  constantly  increas¬ 
ing  shipments  of  “Exide”  batteries  to  that  section.  .A  supply  ot 
“Exide”  material  will  now  be  kept  in  stock  at  .Atlanta  for  the  purpose 
of  supplying  promptly  the  requirements  of  agents  and  owners  of  “Elec¬ 
trics”  in  this  territory.  The  storeroom  is  located  at  113  Marietta  Street. 

4000-KW  GENER.ATOR  MADE  IN  SIXTY  D.AYS.— The  Crocker- 
Wheeler  Company  is  putting  through  a  rush  job  on  a  4000-kw  genera¬ 
tor  for  the  Sanitary  District  of  Chicago,  this  making  the  sixth  genera¬ 
tor  of  this  installation  which  that  company  has  furnished.  The  time 
ordinarily  required  to  build  such  a  generator  is  four  to  six  months,  but 
this  machine  has  been  put  through  the  shop  within  sixty  days.  The 
frame  measures  27  ft.  outside  diameter,  and  when  laid  out  in  the  floor- 
plate  shop  it  had  five  great  machine  tools  working  on  it  at  one  time, 
boring,  drilling,  planing,  etc. 
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994,212.  UNIFORM-MOVEMENT  DEVICE;  A.  Sundh,  Yonkers,  N.  Y. 
.App.  filed  Oct.  2,  1907.  .-A  mechanical-movement  multiplying  device 

so  arranged  that  the  load  upon  an  electromagnet  is  varied  in  propor¬ 
tion  to  the  pull  of  the  magnet. 

994.217.  ELECTRIC  FURNACE;  J.  Thomson,  New  York.  N.  Y.  .App. 
filed  Sept.  1,  1909.  The  furnace  is  of  the  carbon  resistor  type,  the 
resistor  being  adapted  to  be  immersed  in  the  molten  bath  and  formed 
of  a  plurality  of  interlocking  members. 

994.218.  ELECTRIC  SIGNAL  APPARATUS;  S.  P.  Thrasher,  Hartford. 
Conn.  .App.  filed  June  3,  1909.  In  an  electrical  signaling  system 
provision  is  made  for  returning  a  signal;  in  order  that  the  sender 
may  know  that  the  signal  which  he  sent  has  been  received. 

994,251.  COMBINED  FT^SE-BOX  AND  SWITCH  FOR  ELECTRIC 
CIRCUITS;  P.  Druseiclt,  Remscheid,  Germany.  .App.  filed  Sept.  7, 
1910.  The  contact  caps  of  a  cartridge  fuse  are  formed  as  switches, 
so  that  an  existing  fuse  box  can  be  converted  into  a  combined  safety 
fuse  and  switch  by  screwing  on  the  contact  caps. 

994,261.  ARC  L.AMP;  M.  Korting,  Leutzsch,  near  Leipzig.  Germany. 
App.  filed  Jan.  26,  1911.  In  order  to  prevent  a  deposit  on  the  globes 
of  an  arc  lamp,  the  gases  produced  by  the  arc  are  led  past  bodies 
maintained  at  a  difference  of  electrical  potential. 

994,294.  OZONE-GENER.ATOR;  E.  P.  Willard.  Los  Angeles,  Cal.  App. 
filed  Oct.  17,  1910.  Relates  to  a  process  for  the  generation  of  ozone 
without  deleterious  gases,  use  being  made  of  a  terminal  plate  com¬ 
prising  a  metallic  base  and  a  coating  of  porcelain  substance  deposited 
i:pon  the  base. 
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994,300.  ELECTRICAL  VIBRATOR;  II.  I.  Blattle  and  P.  Newman, 
Providence.  R.  I.  App.  filed  Oct.  3,  1910.  Means  are  irovided  for 
producing  a  secondan^  current  in  the  skin,  in  addition  to  t>  e  vibratory 
motion  upon  the  skin. 

994.302.  TELEPHONE  SYSTEM;  H.  P.  Clausen.  Chicago  Ill.  App. 
filed  April  26,  1901.  Relates  to  systems  employing  a  common  calling 
generator  at  the  central  station  and  a  grounded  bell  at  the  subscriber’s 
station,  with  provision  for  connecting  the  lines  of  this  system  with 
lines  of  other  systems. 

994.303.  ARMATUR^  S.  A.  Duvall,  San  Francisco,  Cal.  App.  filed 
March  14,  1910.  The  armature  is  of  the  magneto  type,  arrangements 
being  made  to  protect  it  against  moisture. 

994,345.  CURRENT-CONTROLLING  APPARATUS;  A.  Sundh, 
Yonkers,  N.  Y.  App.  filed  June  12.  1905.  Details  of  an  automatic 
motor  starter,  depending  for  its  operation  upon  the  counter  voltage 
produced  by  the  motor. 

994.351.  SAFETY  DEVICE  FOR  IMMERSION  HEATERS;  C.  S. 
Walton,  Los  Angeles,  Cal.  App.  filed  Feb.  25,  1911.  Mechanical 
means  are  employed  for  opening  the  switch  of  a  heater  when  re¬ 
moved  from  the  vessel  containing  the  liquid  to  be  heated. 

994,355.  RESISTANCE  UNIT  AND  METHOD  OF  MAKING'  THE 
S.\ME;  C.  W’irt,  Philadelphia,  Pa.  .App.  filed  June  27,  1906.  The 
unit  comprises  a  helical  resistance  coil,  a  cylindrical  body  of  insu¬ 


lating  material  in  which  the  coil  and  its  ends  are  entirely  embedded, 
and  terminals  secured  to  the  ends  of  the  coil  and  partially  embedded 
in  the  ends  of  the  surrounding  body  of  insulating  material. 

994.361.  METHOD  OF  PROPAG.ATING  TELEPHONIC  CURRENTS; 
C.  G.  Ashley,  Chicago,  Ill.  App.  filed  Tuly  24,  1909.  A  telephone 
relay  of  the  electric  generator  type.  The  current  in  the  inductor 
on  the  generator  is  subjected  to  a  normally  uniform  field,  the  value 
of  which  is  modified  by  the  telephone  current,  so  that  the  voltage 
produced  in  the  generator  varies  with  the  current  in  the  telephone 
circuit. 

994,371.  INDIVIDUAL  SELECTIVE  LOCK-OUT  DEVICE  FOR 
PARTY-LINE  TEI.EPHONE  SYSTEMS;  W.  M.  Bruce.  Jr., 
Springfield,  Ohio.  -App.  filed  Sept.  1,  1904.  The  energy  for  operating 
the  selective  device  is  obtained  wholly  electrically,  and  is  under  the 
direct  control  of  the  central  operator. 

994.375.  .Al^TOMATIC  CIRCUIT-CLOSING  DEVICE:  W.  A.  Collins. 
Mount  Vernon,  N.  Y.  App.  filed  June  11,  1909.  A  thermally  oper¬ 
ated  contacting  device,  the  switch  arm  of  which  is  held  in  the  open 
position  against  gravity  by  fusible  supports. 

994.381.  ALTERN.ATING  CURRENT  MOTOR;  V.  A.  Fynn,  London, 
England.  -App.  filed  Nov.  19,  1909.  -Arrangements  are  made  for 
allowing  a  current  to  be  produced  in  a  circuit  surrounding  a  mag¬ 
netic  bridge  separating  two  windings  upon  an  induced  member  of 
the  motor. 

994.382.  ALTERNATING-CURRENT  MOTOR;  V.  A.  Fynn,  London, 
England.  App.  filed  Nov.  29,  1909.  The  motor  starts  as  an  induc¬ 
tion  machine  having  series  characteristics,  and  operates  as  a  com¬ 
pensated  induction  machine  having  shunt  characteristics. 

994,405.  ELECTRICAL  ARRANGEMENT  FOR  PROTECTING  SHIPS’ 
BOTTOMS  FROM  BARNACLES  OR  .AQUATIC  LIFE  AND  SUCH 
LIKE;  J.  E.  James,  Bolton,  England.  App.  filed  May  3,  1910.  High 
voltage  is  produced  between  numerous  discharge  points  placed  along 
the  external  surface  of  the  ship. 

994,413.  REFILLABl.K  CARTRIDGE  FUSE;  E.  B.  Mallory.  Wilkins- 
burg.  Pa.  App.  filed  -April  3,  1911.  The  fuse  is  provided  with 
screw  caps  at  each  end,  which  enable  good  electrical  and  mechanical 
contact  to  be  obtained  with  the  renewed  fuse  wire. 

994,425.  METHOD  OF  ANCHORING  FILAMENTS:  H.  Remane, 
Berlin,  Germany.  -App.  filed  June  27.  1906.  At  the  side  of  the 
filament  is  placed  a  flexible  looped  holder  with  the  loop  parallel  to 
the  filament.  After  the  filament  is  passed  through  the  loop,  the 


holder  is  twisted  so  that  it  will  stand  transversely  to  the  filament 
and  inclose  it. 

994,426.  RECEIVER  FOR  WIRELESS  TELEGRAPHY;  R.  H.  Ren- 
dahl,  Berlin,  Germany.  App.  filed  Nov.  1,  1906.  Comprises  an 
oscillating  circuit  coniaining  a  self-induction  coil  and  an  aperiodic 
circuit  branched  off  from  the  coil,  a  detector  responding  to  current 
intensities  and  a  condenser  included  in  the  aperiodic  circuit. 

994,447.  ELECTRIC  RADIATORY  STOVE;  G.  Egly,  Treptow,  near 
Berlin.  Germany.  App.  filed  Oct.  27,  1910.  Arrangements  are  made 
to  prevent  the  heating  rod  in  the  radiator  from  changing  its  shape 
owing  to  the  heat,  and  to  prevent  air  entering  into  the  tube  sur¬ 
rounding  the  heating  rod,  so  that  the  latter  cannot  burn  away  too 
rapidly. 

994,451.  PROCESS  OF  MAKING  SECONDARY  BATTERY  PLATES; 
J.  E.  Frederickson,  Revere,  Mass.  App.  filed  Jan.  21,  1909.  Oxide 
of  lead  is  mixed  with  a  solution  of  sodium  carbonate  into  a  paste, 
which  is  applied  to  the  electrodes,  which  are  then  placed  in  the 
sodium  caroonate  solution,  through  which  a  current  of  electricity 
is  passed  until  the  electrodes  are  formed. 

994,474.  ME-ANS  FOR  INSULATING  CANOPIES  FOR  SYSTEMS  OF 
ELECTRICAL  DISTRIBUTION;  G.  A.  Lutz,  Plainfield,  N.  J.  App. 
filed  Feb.  20.  1909.  Blocks  of  insulating  material  are  fitted  upon 
the  conduits  for  conductors,  so  that  the  canopies  may  bear  upon  them 
and  be  insulated  thereby  from  the  conduits  and  outlet  boxes. 

994,480.  COMMUTATOR;  F.  W.  Reeves,  Pittsburgh,  Pa.  App.  filed 
Dec.  4,  1909.  The  commutator  is  provided  with  a  plurality  of  in¬ 
sulated  segments,  each  having  a  plurality  of  transversely  disposed 
alternate  ribs  and  grooves  in  its  face. 

994,493.  PUSH-BUTTON;  F.  E.  Altemus,  Philadelphia,  Pa.  App.  filed 
Feb.  26,  1909.  Details  of  a  push-button  arranged  to  prevent  arcing 
when  the  contacts  are  separated. 

994,500.  SELECTIVE  SYSTEM  FOR  PARTY-LINE  TELEPHONES; 
W.  M.  Bruce,  Jr.,  Springfield,  Ohio.  -App.  filed  June  9,  1905.  Elec¬ 
tromagnetic  devices  are  placed  at  each  subscriber’s  branch,  in  order 
to  open  the  circuit  when  other  subscribers  on  the  line  are  to  be 
called. 

994,510.  ELECTRIC-CAR-LIGHTING  SYSTEM;  H.  Grob,  Zurich, 
Switzerland.  App.  filed  April  29,  1907,  Use  is  made  of  a  con¬ 
tinuous-current  generator  having  two  pairs  of  terminals,  one  of 
which  is  of  lower  voltage  than  tne  other.  An  extraneous  source  of 
constant  voltage  is  connected  in  parallel  with  the  low-tension 
terminals,  in  order  to  set  the  voltage  of  the  generator  which  supplies 
energy  to  the  storage  battery  connected  in  parallel  with  the  high- 
tension  terminals. 

994,516.  REVERSE  ATTACHMENT  PLUG;  H.  Hubbell,  Bridgeport, 
Conn.  .App.  filed  Feb.  25,  1910.  The  attachment  plug  is  so  ar¬ 
ranged  that  when  the  plug  is  removed  there  are  no  protruding  mem¬ 
bers  on  the  stationary  part. 


994,303. — -Armature. 


994.517.  SEPARABLE  ATTACHMENT  PLUG;  11.  Hubbell,  Bridge¬ 
port,  Conn.  App.  filed  April  23,  1910.  At  the  forward  end  of  a 
screw  shell  is  placed  an  insulating  head  carrying  a  contact  plate, 
connected  to  which  is  a  contact  spring  having  on  its  inner  side  a 
circular  groove  in  which  there  are  bosses. 

994.518.  PULL  SOCKET;  H.  Hubbell,  Bridgeport,  Conn.  App.  filed 
July  21,  1910.  Details  relating  to  sockets  of  the  chain-pull  type. 

994,542.  .ALARM  LOCK;  M.  Sheinman,  New  York,  N.  Y.  App.  filed 
Sept.  29,  1908.  Relates  to  a  lock  which  will  automatically  sound 
an  alarm  when  it  is  being  tampered  with. 

994,566.  FUSE;  R.  P.  Bernardini;  Providence.  R.  I.  App.  filed  March 
25,  1911.  The  fuse  is  of  the  cartridge  type,  provided  with  a  re¬ 
movable  binding  plug  having  a  bayonet  joint. 

994,588.  PULL  SOCKET;  H.  Hubbell.  Bridgeport,  Conn.  App.  filed 
July  21,  1910.  The  pull  socket  consists  of  an  insulating  block,  a 
metallic  cup  socketed  in  the  block,  a  spring  in  the  cup,  an  insulating 
block  resting  on  the  spring  and  a  center  post  seated  in  the  insulat¬ 
ing  block. 

994,605.  ELECTRIC  IRONING  DEVICE;  G.  A.  Ricks,  Lafayette.  Ind. 
App.  filed  Nov.  2.  1910.  A  flexible  cord  connected  to  the  iron  is 
surrounded  by  a  helical  spring  fastened  between  the  iron  and  the 
bracket,  and  mounted  at  the  edge  of  the  ironing  table. 

994,623.  COMBINED  MULTIPLE  FUSE-BLOCK  AND  SWITCH; 
P.  E.  Westerdahl,  Seattle,  VVash.  App.  filed  Dec.  1,  1910.  Ar¬ 
rangements  are  made  for  a  quick  and  easy  renewing  of  fuses  when 
any  of  them  have  burned  out. 

994,652.  R.AIL  BOND;  W.  E.  Noble  and  D.  K.  Dabaghian,  Oakland, 
Cal.  -App.  filed  -Aug.  24,  1910.  The  rail  bond  consists  of  a  head 
of  relatively  hard  material  of  high  conductivity,  and  an  attaching 
plug  of  _  relatively  soft  material  of  high  conductivity,  which  is 
screwed  into  the  head,  the  plug  used  for  connecting  the  bond  to  the 
rail  being  renewable. 

994.670.  MEANS  FOR  CONTROLLING  THE  SUPPLY  OF  GAS  TO 
GAS  BURNERS  AND  FOR  IGNITING  THE  SAME;  A.  Giorgi, 
Florence,  Italy.  An  electromagnetic  device  for  controlling  the  supply 
of  gas  to  gas  burners,  and  also  for  igniting  them. 

994,690.  ELECTRIC  INCANDESCENT  LAMP;  H.  Remane,  Berlin, 
Germany.  App.  filed  June  27,  1906.  The  material  for  the  filament 
consists  of  a  hook-shaped  guide  piece  of  refractory  oxide  flexibly 
connected  with  the  carrier. 


